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The solid constituents of tho principal spa were also determined. 
They were found to be silica, iron, lime, magnesia, soda (with trace of 
potash), chlorine, sulphuric acid, and carbonic acid. In 1000 cc. were 
contained :— 


Grammes. 
Si O,, 0152 
Fe, O,, 0005 
Ca 0564 
Mg, “0097 
Na, 0063 
80, +0126 
cl, “0176 
Which may be calculated as being thus combined :— 

Silica, . : 0152 
Ferric Oxide, 0005 
Calcic Sulphate, 0179 
Calcic Carbonate, . 1279 
Magnesic Carbonate, 0246 
Magnesic Chloride, 0105 
Sodic Chloride, -0160 

2126 


The following are the readings for temperature of the waters und 


of the atmosphere, taken at the two visits mentioned :— 


Puiycirat Sra. 
Slat Angust, 1876. 





Air, . oo On 
Water, 21 2,, 
29th Srptember, 1876. 

Air, . 14. 
Water, ats 
Laptes’ Wii. 

Blot August, 1876. 

Air, . 
Water, 
29th Seplember, 1876. 
Air, . 15°-0 C. 
Water, 21°°8,, 





30°897 
64638 





Total, . . . 100-000 


position in Cub. Cents. 





Total, 2. . 87-280 
ain 15,384 litres of mixcd gases. 
a Gaayp Caxan. 


oes Bridge, 28th March, 1877. 





SURE, G 
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n of Mere uty 
in tramgh inv mann, 





Total vol. of gas evolved, « Not taken = - - 


Gasusd, . 2. . 315-136 Meo 


After absorption of CO, . | 283370 11-5 


After admission of H.. . | 264-980-119 





After explosion, . | 22712000 12-2 


Percentage Volume Composition. 


Carbonic acid... 2 2 2. 1]. 16111 


Oxygen, 2 2... BT 
Nitrogen, . 2 2 2 1... GL94T 





Total, . . . 99:999 


No. [L—Zuken at Leesun-street Lr idye, Wh April, U9t 


Volume use, 2. . 2420 litres. 
Temperature of wat. 2 2. 10 C. 








Lorene 
Volume Tue 
ine C 
Total vol. of gas volved. 2 G5ho200 12 211s 
Gayued, 2 22. SEETIN DLS 


Miter aleerp 197-400 Wee 









After admission of H..' 323-810 10-5 


After explorion, . 2. STESOO Lod 








wy | 756-0 8028 
199 756-0 5 Bue 
Wwe 7360 2100 
192 7503 208-8. 
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To the absence of the Lions, Panther, Spotted Hymna, and gigan- 
tic cave Bear may be owing the seeming prevalence of the Irish Elk 
in Ireland ; but at the same time it is important to bear in mind that 
the quantities of remains of this ruminant have been obtained under 
conditions clearly indicating that the individuals had been drowned in 
lakes which, during the Post-glacial Period, must have been extremely 
plentiful throughout Ireland, whose physical aspect would have been 
then inimical to such as the Marmot, Lemmings, Pika, Bison, and 
Urus, which delight in broad pastures and grassy uplands. 

But the probability is, that the migration came from Scotland, 
and that there was a land communication between the two countries 
at the close of the Glacial Period, by which the greater portion of the 
mammals that had found their ways to Scotland crossed to Ireland. 
Irrespective of the soundings between northern Ireland and south- 
western Scotland, there is evidence of the remains of the Mammoth, 
Reindecr, Irish Elk, and Horse having been found in similar deposits 
in Ayrshire, Renfrewshire, Lanarkshire, and bed of the Clyde. The 
Irish Elk has been found in the Isle of Man, and a jaw and tecth of 
the Mammoth in the harbour of Holyhead, whilst on the other hand 
the caves of Glamorganshire have produced nearly all the English 
Post-glacial mammals not met with in Scotland or Ireland ; conse- 
quently, if an uninterrupted land communication existed between 
south-western England and Wales, and Ireland, at the close of the 
Glacial Period, we should expect to find remains of these character- 
istie mammals, which is not the cas Aguin, the animals we do find 
are, for the most part, vagrant specics such as the Horse, Mammoth, 
Reindeer, Red decr, Bear, Wolf, and Fox,® so that the severance took 
place before the slow travelling Mole Beaver, the forest-haunting Elk 
und Roebuck had time to arrive. It has been suggested by my friend 
Professor Hull, F. 2. 8.,* that there may have been a narrow channel 
between the islands, and that the mammals swam across, or arrived 
on ice-rafts: but looking over the list of the fauna of Ireland, it seems 
to me that nothing short of a direct land union will meet the require- 
ments of the case. 

Excluding the Ccetacea, mari) 












‘arnivora, and the Chicroptera, it 
will be found that out of twenty-eight recent species affecting England 
and Wales, twenty-six are indigenous to Scotland, and fifteen to Ire- 
Jand ; whereas of thirty-two extinct specics hitherto recorded for Eng- 
land and Wales, ten have been found in Scotland, and only seven in 
Ireland. 








cording to Thompson, out of eleven Briti 
fv have been found in Ireland, including the 
and about the same proportion chat 
thing Mollusks and land Arthropoda, 
residental Address," Junarnal, Royal Geslugical Socie'y of Irland, WT), 
vel. iv, (N.S. p. 2. 


Amphibians a : 
Lizard, two Tritons, and two 
terises the lower groups, to wit, the 
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ind the water given off collected in a tube filled with 
ide. The oxide was afterwards ignited to bright redness 





grams. 
alcium chloride tube, . 6573250 
ie. chi. tube + water, 65-4680 
“1430 =OH, 
grams. 
Oxide after ignition in the tube, . 5493 
Oxide after ignition in air, + "5298 


of this experiment are com below with the 
_). For a reason which ‘Til be cou further on, Thee 
theory for Co,0,, 3H,0, 


Thoory for Cos05, 410. Found. ‘Error. 

grams. grams, grains. 

4H,0, . °1549 1428. --012 

Co,0,, . 5584 5493. O04 

Co,0,, . °5190 5293 , +013 
Percentages. 

Co30s, 4120. Found. Co20s, 3H20 
OH, . 21°86 20°16 24°54 
Co;0, . 73°27 74°68 73:05 

95°13 94-84 97°59 


Winkelbleck obtained an oxide in the same way as I prepared my 
samples, only that he boiled his with strong potash before washing it. 
He dried his oxide over strong sulphuric acid. According to him, the 
formula is Co,0;, 3H,0. His results were as follows :— 


Per Cent. 
SSS 
Per cent. 
Q) (2) Theory. 
2Co, . . 53°83 53°93 53°64 
30, . . 21:62 21°46 21-82 


3H,0,. . 24:26 2461 24°54 














This investigation was conducted in the Chemical Laboratory of 
the Royal College of Science, Ireland. et 
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29:0, W.N. W. 
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204, 8. W. 
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aoa) Gaede | Obeave eee 
Evening.) tions. | tions. Barom, and Wind, 

ft ha, fe. in, 

M. 25°10 | 29-7, 8. 

E. are 

M. 275 | 29-8, 8B. 

E. 3 | : 

M. 278 «| 296, 5. E. 

KE 28-5 

M. 279 «| 296,68. BE. 

BE. 219 

M. — 

E. 26:10 | Bar. 29-8, 8. 

M. 2671 Bar, 30.0, 8. B. 

E. 25-9 

M. 260 | 301, NE. 

E 22 

M. 24 | 80-2, 

E 22-11 

M. 216 I+ 

E 219 

M. 202 | 304, 8B. 

gE 20°6 

M. 187 | 302, 5. EB. 

E. 194 

‘M. 176 | 303, 8.E. 

E. 192 

M. 185 | 303, 5.E. 

E. 203 

M. 1910 | Bar. rising. 

E. 217 =| Bar, 303, 8. E. 

M. 22-0 | Settled. 

E 235 «| 303, 8. W. 

M. 23°6 | 30-2, N. W. 

E. 25-2 

M. 24-5 | Bar. 30-3, W. 

E. 26-0 | Bar. 30-4 

M. 257 | Bar. 30-4, NE. 

KE. 27-0 

M. 266 303, N. W. 

E. 278 

M. 273 | 30°, 8. W. 

E. _ 

M. 275 | 30:3, W.N, W. 

FE. 267 

M. 265 | 303, W. 

E. 26-11 

M. 25:5 | 303, W. 

gE. 246 
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and | Calowla- | Obsorva~ Lae 
Svening.| tions. tions. Barom, and Wind. 
bir 

in. fn. in, 
we. | 3610 | 261i | Bar, fallen, 
KE 275 28° Bar. 29-2, 8. E. 
M. 275 27-6 
E. 27-10 2611 | Gale N.E. ; bar. 29-0. 
M. = — 
E. 278 286 | Bar. fallen ; wind 8. W. 
M. 278 285 Bar. 25-9. 
E, 2611 285 fs 
M. 26°6 276 = | Bar. 28-5. 
E, 26-2 Pra 
M. 26:2 27-6 
E. 252 a0 
M. 243, 25-0 
E. 0 253 
M. 2211 23°6 
E. 2211 az 
M. 220 22-3 
E. 229 23-6 
M. 22:7 27 
E. 23-1 237 
M. 22°10 231 
E. 236 238 
M. 234 27 29-6, W. 5. W. 
E. 2511 240 
M. 41 | fal 20°6, 8. 
E. 243 | 24-9 | Bar. fallen. 
M. 248 251 | 29-7, 5. 
E. 248 245 
M. 25-1 251 29-8, 5. 
E. 248 268 
M. 254 25:4 | 29-7, 8. 
E. 49 | (247 
M. — | 
E. 255 | 20-6, 8. 
M. 246 | 29°5, 8. E, 
KE. 25-4 
M. 23-10 | 201, 8. 
E. 10 
M. 23 | 
KE. a4 | Bar. fallen, 28:9. 
M. 228 | Bar. steady. 
E, 23-9 Galo W. 
M. 223 23-9, W. 
E. 233 
M. 27 20-1, 5. 
EK | 228 22-7 
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thus the following final equations for determining the unknown 
quantities :— 


+ 88-0000 d.A8 + 0°8172 «- 82603 d.A’— 1-2708% = + 0”-2400 
+ 08172 ,, +3°1498,,+ 46399 ,, - 2°5963,,=+0-7179 
= 82603 |, +4:6999 ,, +20°5923 ;, + 0°1074,, = +2 -4580 
= 12708 ;, -25263,,+ 01074 ,, +12-4156,, = +0 -3016. 


The solution of these equations gives the following values :— 


4.08, = + 0-036 
aA! = + 0 -0978 
x=+0-112 
x=+0 047. 


The errors which remain in the equations of condition after the 
substitution of these values are given in the last column of the pre- 
ceeding Table. 

‘The squares of the errors are thereby reduced from 0-899 to 0-532, 
which gives for the probable error of one observation the value + 07-09, 
and for the probable errors of the quantities above :— 


(@a%&). 2. 2 £0018 
aa’. + £00759 
Kee + + £0029 


we. « . £0080, 





Baytzy—0On Colour Relations of Nickel and Cobalt. 131 


XXL—Ow rue Covovr Retirions axp Coronmmeraio Estruartoy oF 
Nicest asp Constr. By Tomas Barter, Associate R, (0.80. I. 
(Read, November 12, 1877.] 

‘Tire fact will have been observed by chemists that solutions of nickel 
and cobalt salts are so far complement in colour that, when they 
are mixed together, the resulting liquid, if moderately dilute, is hardly 
to be distinguished from pure water, conceived this fact might bs 
made the basis of a method for estimating nickel and cobslt, and, 

therefore, undertook the following experiments. 

A large hollow pri Le hve eh race a lagi dared 
aiceal ae dotelt Galt was placed iciacHately ta it of the elit of the 
spectroscope, and the thickness of the liquid traversed by the light 
a eee rooms al tha ve) coule ancet clearly 
Serseecie' Cer eed sae caused by the metal in solution. 

ing to accompanying di: » Which shows the absorp- 

of the two metals, it will be scen that cobalt and nickel 

almost in their relations to light. The 
of is well at the edgos, especially at the ond 

nearest to the red, while the absorption bands of nickel are not so 
Hos Sante a eRe ene 
complementary on le nicke: upon 
pes bap sceramang: ph aioe gout Sy Goa wie ensitty Sat 


on 
the light part on the other. is, however, though nearly the case, 
is not exactly so, for the light band in the nickel trum overlaps 
tho dark cobalt band at 


the end nearest to the red, although with 
diminished brilliancy. , When we employ a mixture of 
aetna ectalt clits to ohstion. oc oe mst gots cottons Ooch 





“but an excess of light coming through at the where 
Beas ga te tiagras” This io cry the oo. 
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Gasometric Method. 


Volume used, . . . - . . 2°420 litres, 
Temperature of water, . . . 11°C. 





‘Tempera- 
Volume, | ture, | Pressure: 


above that in 


Color of Mercury 
trough, ia mma. 








‘Total vol. of Gas evolved, . | 612°73 4 736-5 | 211s | 40395 

Gasused,. 2 6 6 ss 309-04 84 736°5 2118 | 243-294 
After absorption of COs, . | 240-16 ce) 7295 327°5 | 123-063 
After admission of H, . .| 364-97 85 729-5 187-5 | 253-315 
After explosion,. . . .| 261-2 8-7 7295 | 206 1458 














Percentage Composition. 





Carbonic acid, . . . .. . . . 49°418 
Oxygen, . . . . . «© ~ « + « 15308 
Nitrogen, . . . . . « « « «+ 85274 

Total, . . . . . . + 100°000 


Absolute Volume Composition in Cub. Cente. 








“ Carbonicacid, . . . . . . . . 46°715 
Oxygen, . - . . 1. ee ss 14471 
Nitrogen, . . 2. 2. we . 88°848 

7 Total, . . . . . . . 94°529 
Volume of oxygen by Volumetric method, 127486 

” iy », Gasometric ,, , 14°471 

Difference, . . . . . 1°985 


In this case the Volumetric method shows a Jess volume of oxygen 
than the Gasometric method. This, I think, is attributable to the 
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‘The moon's horary motion in right ascension is taken from 
‘variations for 10,” given in the Nautica? Almanac, by calling 
seconds of time minutes of are, and Jrereating Sie aaa 
much again. The ’s horary motion in decli 
the corresponding quantities in the same page, by 
seconds of are as minutes of arc, and dividing by 10. 

Taste of Values of Ten Divisions of the Latitude-Parallaxr-Scale, and 

Pp sin J, for Greenwich Lat. Geoe. 57° 17' N., waed 
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have been carried away by gales from the 8.E. Here there 
ily swift tidal current to the N.N.E., which, under ordi- 
ances, carries all the beach with it, and Lk ne 
~en the sea and thesandhills ; consequent 
during 8.E. gales the wind waves have Pal power athe onthe 
they then rapidly dennde away. As previously mentioned, 
1 Point, to the N.E., is a * race,” due te the meeting 
4 of the just-mentioned tidal current and a “ counter-tide” 
ithe northward; but the latter is affected by continuous. 
| the north and north-eastward, prolonging it southwand, 
be “‘counter-tide” round the Point into the he to the 
7 © uently, under such circumstances these winds, 
og out, form “fulls” for about a mile in the strands to- 
michael Point, thus preserving the sandhills. The cross. 
us accompanying Fig. 4a, Pl. 6, show this beach to true seale. 
_Tepresents the beach in Tune, 1875, when it was one continuous 
| up which the storm waves from the 8. E. could rush with full 
~v} while cross section No. 2 shows exactly the same line after eon- 
ous gales from the north-eastward, which had accumulated a wide 
ashore that perfectly protected the sandhills from the 8. E. gales? 

Northward of Kilmichael Point, in the bay at the mearing of the 
connties Wicklow and Wexford, the denudation of the sandhills has 
also been considerable within the last forty years (Fig. 4, Pl. 6), more 
than 20 acres in the townlands of Cloon, Lower and Upper, haying been 
swept away. Here there is a ‘‘counter-tide” running 8., and the 
wind from points between E. and N. accelerate the southward travel- 
ling of the beach, but E. winds cut it out. During none of my visits 
were the beaches “‘ full,” there being a gradual slope, up which the 
storm waves from the S. E. could run with full force, and impinge on 
the sandhills. According to the information supplied to me, the latter 
are only denuded by S. E. gales, these being most effective when the 
strand is empty.’ 

Farther northward are the beaches of the bays at Wicklow 
and Bray ; it is here unnecessary to describe them further than to 
mention the ‘‘storm beaches.” These peculiar ridges are very rare 8. 
of Wicklow Head ; in fact, on that portion of the coast they are s0 





® This is a most remarkable place, as, in recent years, the sandhills at one time 
seem to be forming, and at others wasting away. Some of the old men can point 
out the extensions of the sandhills prior to the rdnance Survey, and the roads that 
used to lead to them, which now end at steep cliffs ; while one old man, in June, 
1875, pointed out, in’a cliff that had only been uncovered the previous winter, an 

old quarry that must have been worked with iron tools prior to the accumulation of 
the sandhills that existed when the Ordnance Survey was made. 

® Although I visited this place frequently, I never had the satisfaction of find- 
ing the beach ‘‘full"’ ; while the information I received was unsatisfactory, as the 
native said, ‘everything travels to the north.” Yet I could p rove by the carriage 
of the rock fragments, also by the experiments made at mn diferent visits, that 
beach travelled south during ** How tide ” (‘counter-tide 
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and sea walls. This damage was not due to the direct force of the 
waves, but to other circumstances. In this county nearly all the 
piers and walls have vertical or nearly vertical faces, and at the time 
mentioned, on account of the greater height of the water, these faces 
caused waves to rise, that fell on and behind the piers, thus removing 
the coping stones, and in places breaking the structures. In some 
the sea walls were similarly injured, while in others the water 
wing over the walls cut away the backing, and gradually out out 
breaches from the inside to the outside. 

On January 3, 1877, there was on the east coast a very high tide, 
which along the Wickdow coast was accompanied by very m 
nea’ This did considerable damage to the Dublin and Wicklow 

zainy between Greystones and Wicklow ; not so much by the direct 
the waves as by their height, they ‘flowing over the line, and 
oI overflow cutting into the land side of the embankment, thus gra- 
dually cating out the breaches. In no place did a breach commence 
at the outside.” This tide did not cause a “full” of the beach, 
although it pushed the margin higher and more inland than formerly. 
Between Neweastle and the Wicklow Chemical Works it encroach 
in places, as much as three yards, into eh rpms (anglice sesh 
plain); and the beach after the tide presented a slope, having 
pretty and gravel to the margin of the old beach with fine sand in 
the new portion. Elsewhere along the east coast of Wicklow and 
Wexford this high tide did little damage. It invaded kitchen mid- 
dens and such like accumulations in the vicinity of the towns, and 
floated out vast numbers of bottle corks, which in all cases were car- 
pat northward by the “flow” and stranded along the margin of the 
tide. 

During the last six years various experiments were made during the 
different stages of the tide, while the wind was blowing in different 
directions, as also when “‘ ground swells”? were coming in, to test the 
travelling of the beach, and also to discover what caused the “‘ cutting 
out” of the beaches, and their filling in with white quartz pebbles 
about the size of hen eggs. The effects of each wave were noted; 
these, of course, cannot now be described in detail ; we shall give only 
the general conclusions arrived at in regard to this portion of the east 
coast. We cannot do the same for the coast between Carnsore and 
the Hook, as the ‘‘ counter-tides” there cause so many complications. 





1? At Kingstown Picr, Co. Dublin, the wind was from the cast at 8 a.u., with 
a fore: ot dy and vocrea to the S. 8. E. by 6 p.m, graduall: y falling to a’ force 


1 This nearly always is the cause of breaches in the steep-faced em ents. 


0 general in Ireland to protect the different intakes; they all fail from water 
topping them and breaching them behind. 























208 Proceedings of the Royal Irish Academy. 


these, a little south of the Blackwater, was floated in, during a 

tide, against the cliff, where it was fastened by a chain and for 
yer six months. During the time it was allowed to remain the 
land driftage collected against it a mass of AZolian sand, which has 
since become permanent, and has stopped the denudation of the cliff- 
line. Slips of the cliffs also form groynes, but aay temporarily, as 
fetes gradually cut away by the sea, Poulduff, Courtown, and 
Arklow piers have also acted as groynes, and to the southward of 
each of these are now considerable permanent accumulations. 

On the coast of Wicklow, between the Kilcoole railway station 
and The Breaches, very effective groynes were constructed. 
were erected under peculiar circumstances. The ‘‘ flow-tide ” current 
was rapidly cutting away the beach and endangering the railway ; 
while the Company were restricted from making any works outside 
their boundary, a width of less than six yards, and any groynes 
placed inside such limits would extend only a short distance below 
high water-mark. They were, however, erected, the principal ones 
being over six fect high ; and, although the circumstances seemed to 
be unfavourable, they filled rapidly, and formed a rampart that has 
stopped the encroachment of the sea. 

At the north end of the Esplanade at Bray there is a of 
groynes; but various circumstances have combined to them 
ineffective. Their site was only a short distance south of the channel 
out of Bray Harbour; and the water from the river and estuary eut 
off the southward driftage of the beach to them, carrying it seaward, 
while the detritus that was beached on the south of the harbour 
channel was immediately carted away; thus much of the materials 
that should have filled the groynes never reached them. In addition 
to this, the groynes do not seem to have been judiciously planned or 
erected. They were constructed of round timber, driven down verti- 
cally ; and in no place in Ireland have I found that round timber, 
driven down vertically, forms effective groynes. Furthermore, mid- 
way between the groynes extending from the coast-line, other short 
ones were placed, a little above low water-mark, and these generated 
currents which licked out all the shingle from between the land- 
groynes. The boundary pilings at the new baths on Bray Esplanade 
have acted as groynes, and have collected a considerable mass of 
shingle alongside of them. 
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stood that in the present Paper these observations are not referred to, 
and that the value of the parallax now presented has been solely 
founded on the observations of the difference of declination between 
(A) and the small star following. 

In adopting this course, I was also influenced by some other con- 
siderations. In the researches of Struve on the annual pauls of 
61 Cygni, he employed the star (B), as Dr. Briinnow done, It 
however appeared to me that on this very account a determination of 
the parallax in which the preceding star was used would be, if sue~ 
cessful, of very considerable interest. As this was the first work of 
the kind in which I had engaged, I was glad to have an opportunity 
of the practice which it afforded, before I commenced a series of 
measures which were to be amalgamated with those obtained by the 
mature skill of my predecessor. 

I have to regret that, owing principally to the ly bad 
weather which prevailed here during the winter of 1877-8, the num- 
ber of observations is not so large as I would have wished. The ob- 
seryations yield thirty-six equations of condition for the determination 
of the four unknown quantities on which the apparent difference of 
declination depend. These equations contain the results of observa- 
tions made on thirty-five different nights, which are only tolerably 
well distributed over the twelve months during which the observations. 
extend. The method of observing which I have used is almost iden- 
tical with that employed by Dr. Briinnow in his researches on the paral- 
lax of 61 Draconis (Observations and Researches at Dunsink, Parts 1. 
and II.), A complete observation of the difference of declination is 
the mean of eight independent determinations. 

The observations were reduced by employing the values of the 
micrometer screws and the thermometric coefficients determined by 
Dr. Briinnow (Part I., p. 8). The results were then cleared from 
refraction by the application of the correction 


+ kD cosec? (§ + m), 
where D is the apparent difference of declination, 8 is the declina- 
tion of 61 Cygni, and m is the function of the hour angle defined in 
Bessel’s Table, Astr. Unt. Bd. 1, p. 190, and computed here for the 
latitude of Dunsink (53° 23’ 13”). 
To clear the observed difference of declination from the effects of 
recession, aberration, and nutation, and reduce the result to the 
ite 1878-0, the following correction is applicd :— 
+ 005266 (1878 — ¢) 
+ [63089] # 
— [674187] 4 cos (If + a) 
+ [7°5735] g sin (@ + a) 
+ (7:3643] A sin (+ a). 
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he discrepancy between the two distances will be 2x cos @, 
paney between the two position angles will be 2m sin 0. 

es cannot be both less than m/2. If, therefore, we 
ussion every case in which the di in the two 
he two position angles, amounts to a si second of 

: in which the parallax could amount to 0”-70 will be 
ded. On sramiciag the list of observations, ea 
venty-seven cases there is not a discrepancy, either in 
o Rees or in the distance, which pore 2 single 
c. In these cases there is, therefore, no suggestion that 
reaches anything like the limit named : if any appreciable 
sts, itis masked in the errors of observation, which are, 
e, udder littie control yuem the number of observations is so 


re, however, fifteen cases in which the discrepancy does 
. second of are. Thus, so far as the distance is concerned, 


xy. the diserepancy is 1”*7 
xvi. o 1-8 
xx, a 1-0 
XXVI. 7 11 
XXXIT. n 11 


The following are the cases in which the discrepancy in the two 
position angles is at least equivalent to a second of are :— 


IM, V., XI, XI., XIM., XVI, XXIV., XXV., XXVI., XXVI., XXX, XL. 


In the case of xvm. and xxvi., we have a discrepancy amounting to 
over a second both in the distance and the position angle. 

It may be remarked, that of these fifteen cases a large propor- 
tion will be found where the observations have been more or 
less incomplete, and where, consequently, the errors of observation 
may reasonably be expected to be greater than in the cases where 
the observations are complete. We shall, however, inquire as to how 
far the discrepancies are capable of being subdued or removed by the 
supposition of annual parallax. For this purpose it will be n 
to examine the effect of annual parallax on each of the objects, sepa- 
rately, by the well-known formule. In order to reduce the observed 
distance between a star which has parallax 7, and an adjacent star 
which has no parallax, to the distance, as seen from the sun, a cor- 
rection must be upplied equal to 


-m7R cos (© - HK), 


where F is the distance from the sun to the earth, and where © is 
the eun’s longitude, m, 2f being constants depending upon the object. 







Parallar. — 225 


o the position angle of 
thet star which has 


ur quantities, m, m’, 
formule. 
the effect of par- 
method, which is, 
it referred to, when 


ian of the sun at the 
are computed :— 


"sin (a'—a), 
‘o +8). 


xxv, 


xxl, 








Proceedings of the Royal Irish Academy. 
tof the calculations is given in the following Table :— 
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‘Schj. (red), 244, + 
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In the great majority of cases these results pronounce emphati- 
cally against the supposition of a parallax large enough to be detected 
amid the errors of observation which are inseparable 
which has been adopted. In no case do they afford reliable indica- 
tions of a parallax large enough to be detected by the method of 
reconnoitring. 


m the method 
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These equations bocome, in the case of an incompressible fuil— 
ey iO) 
+223 


where p is the common pressure of the fluid (equal in all divectio) 
at any point (2, y, z). 

It will be noted, that the last three equations of (2), ing 0a, 
couples, disappear; because, in consequence of the of the 

icles of the fluid, inter se, internal couples or twists beoue 
impossible. 

The Laplacian equations of otion, in polar co-ordinates, att 
usually deduced from (8), by tran._ormation of the co-ordinates, frm 
2, y, % referred to fixed axes, whi } the axis of x is the axis of 
tion; that of y an axis perpendic ar to z, and fixed in space; 
that of z, an axis perpendicular to those of x, y; tor, @, $', whet) 
is the radius vector, 6’ is the north polar distance, and ¢’ is th 
angular distance from the plane of 2, y, of the meridian of an 
moving particle. 

Instead of referring the forces to fixed co-ordinates, I refer then 
to the following moveable rectangular co-ordinates :— 


Axis of 2. 
Let R denote the sum of the forces at any point, acting along t 
radius vector (negative towards the centre, and posstsve from it.) 


Axis of y'. 

Let S denote the sum of the forces at any point acting in th 
meridional moving plane, and perpendicular to r ( positive towards th 
equator, and negative towards the pole.) 

Axis of 3. 

Let T denote the sum of the forces at any point acting perpendicl 
larly to the two former directions, or in the direction of the tanget 
to the small circle of latitude (negative against the rotation, a 
positive with it.) 

Let r, , $', denote the polar co-ordinates in their most gener 
form. The alteration in pressure produced by a change inr is simils 
to that produced by a change in z, y, z, of the first three of equi 
tions (2) (because they are all linear magnitudes), and denotes a fort 
acting to or from the centre; but the alteration in pressure produce 
by a change in angular direction by a change in @ or ¢’ is no long 
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The centrifugal foree in the direction of 8 is, obviously, 
rsin G cos O(n + y. 
The sixth of equations (2) therefore becomes, remembering 
dy dy 
*F a ae 
and equating couples in the meridional plane— 
= Se ~ 5, (#5) +r sin cos 0"(n +2y. 
mat we now equate the couples in the equatorial plane, wi 


dy da 
st -yG= Pint O(n +F) 


gp aa og Hinte 
agi” Trea o-3 P sin? F n+ Fy) 
The three equations just found from elementary prineipl 


exact equivalents of the Laplacian differential equations, 
thus expressed by Airy':— 


® xt, r¥yz2_ LPO) (ay 
aw 7X, Fe +4; +r \at 





2r dé 
+r (Zs r aint (n+ SY, 


dpe vere. Mate. Slo) 





‘\2 
+r sin @ con @ (n+ SP, 


Bor Ve 2rF aint O(n s S) 
= 27 cin 8 co8 @ (n+ G)- rain Ss 





1 “Tides and Waves,” p. 264. 


O’REmLLy—On a Cylindrical Mass of Basalt. 239 


It is to be remarked, that of the two examples thus described, the 
one is a vertical form in a trachyte rock, whilst the other is a hori- 
vontal form in a basalt; moreover, its direction is connected with 
thst of the basalt dykes of the district. 

M. Regnault attributes the cause of the forms to alterations of 
the rock mass, with accompanying exfoliation, but does not exa- 
nine the question whether the rock was or was not originally homo- 
geneous, and how far the absence of homogeneity in the basaltic and 
muchytic masses, and the consequent different rates of cooling and 
wlidification which must have depended on that absence of bomo- 
meity, induced subsequent jointing along certain lines. 

Now, no mass of molten or fluid matter when in movement, and 
Reontact with bodies differing from it in temperature and in com- 
waition, can remain quite homogeneous or have all its parts equally 
warm, and therefore, so long as it remains fluid and in movement, 
there must be a tendency to the formation of a more or less regulurly 
banded structure, which would guide and even assist subsequent alte- 
ntion of the rock, particularly by the action of water. 

It is upon these considerations that I propose to base an explana- 
ton of the cylindrical form in question. 

When columnar basalt is carefully examined on the cross section, 
les or bands of structure may be frequently ubserved, gencrally 
parallel to the sides of the block, but not unfrequently whorl-shaped 
®wavy. This structure may be mainly due to hydration, but it ma 
also be connected with the original fluid state of the mass, and wi! 
the relative rates of solidification of the different parts. We have as 
mexample the flow-lines in large masses of cut glass. 

As regands the basalt of the north of Ircland, we have every reason 
wasume that they came up to surface in the joints resulting from 
Pevions dislocation, and thence spread into and on the adjacent rocks. 

joints traverse rocks of various constitutions, representing luvic, 
ayaallinc, and sedimentary serics. These rocks vary amongst them- 
sdves, as regards thickness, constitution, and states of aggregation. 
They were differently affected by the force having produced the joint ; 
ait is but reasonable to assume that the joint varied in outline ac- 
cording to the nature of the rocks traversed. 
When, therefore, the basaltic dyke mass was fluid and in movement, 
itwas continuously in contact with those containing rocks, and was 
ated upon by them in three ways :— 

1. By the cooling of the basaltic fluid, from the sides towards the 
uel axis, and the consequent tendency to banded structure thus 

lnced.. 

2. By the mechanical derangement of the conditiuns of regular 
fow, wherever an enlargement or a contraction occurred in the scc- 
tion of the joint, and by the retardation of the flow along the walls. 

3. By the chemical reactions taking place between the fluid mass 
beds as were capable of being acted upon. 
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ne time there passes through the wall (2, 4) the quantity 


- Sa)» a4 at x(osin + 225% Pap), 


rence of these quantities is 
1 ag dt (x sin 5 + 0 cos + 0 sin #7), 
ay ay 
1 is equivalent to 
win 0 a a ae + recat), () 


© sum of (a) and (8) is the excess of inflow or outflow, in the 
« at, through the four walls of the trapezoidal prism. Now, as the 
m of the sea is fixed and allows no inflow or outflow, the sum of 
) must be equal to the area of the trapezoid, multiplied by 
. ve fall of the surface (taken with its proper sign). 
s volume will be 
sin db'dg! dt x u. (e) 


Hence, adding (a), (6), and (c) together (with a proper sign for u), 
tain 


we obt 
se) SI 4 ws cot = 0. (D) 


This is Laplace’s famous Equation of Continuity, and is identical 
with that given by him (2féc. Cel., vol. i. p. 104), when the notation 
is changed into his notation. 

Equation (D) may be thus written :— 


“ (3 bal +0 cot) + no ot i =0 

+ a + ae +0) =9- 
The second part of this equation vanishes when the sea has @ con- 
stant depth; in which case the Equation of Continuity reduces to the 


form . 
dw 
u+8(35 + Sp tee e) =o, (D) 
where 6 is the conetant depth of the sea. 

Every conceivable problem, in tidal motion and oceanic current 
circulation, is theoretically solved by equations A, B, C, and D; 
and the only further difficulties are practical, arising from the imper— 
fection of our mathematical knowledge. 


ut 
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which consisted in placing different: portions of the same mixtures in 
dmiler bottles, cane of sykich were’ suzromned with lash th or 





the mixtures left exposed to the light, and some to | 
See ee erase cain, geal Sateen : 
cation took place in each, Besides, in nature much of the | 
which occur in the surface soils of different localities must have | 
formed under the influence of more or less daylight; all of 


| 


af 


Le 


the 
process. : : 

Another point which has not, I believe, been clearly. 
at least as regards nitrification occurring in water 
matters, is the necessity of having a eertain amount of 
oxygen to carry on the ; this I have proved in the 
very simple manner:—To water which had been kept boiling 
time to expel its contained air, I added a small quantity of 
voided urine (the proportion employed being about one part | 
to sixteen parts of water, such a mixture having been 

very suitable for nitrification), and then repeated the boiling to 
the removal, as far as possible, of any dissolved air. . Several bottles 
which had been kept immersed in the boiling mixture were then 
filled completely with it, corked, and sealed with sealing-wax, to 
prevent the access of air. Some, however, of them containing this 
mixture were left open for comparison. After leaving the bottles for 
a day or two in the same place, I first examined the open ones for 
nitrites, and when the test indicated the abundant formation of tho 
salts, I opened one of those sealed, when not a trace of nitrites was 
discoverable in its contents; the remaining sealed ones were opened st 
different periods subsequently, with the same results. Other compa- 
rative experiments were made, where the temperature of the mixtures 
was artificially kept at a heat very favourable to nitrification, but, ia 
every instance where the access of air had been excluded, no trace of 
nitrites could be detected—clearly proving the necessity of more or 
less air or free oxygen for their formation. But the amount neces- 
sary to commence, at least, the process is small, for I found where 


2 In ascertaining the amount of nitrification, the indigo procoss as described by 
Sutton in his * Volumetric Analysis"? was employed, which served for the deter- 
mination of the nitrites and nitrates collectiv ely and though it may not be quite so 
accurate as some other methods, was sufficiently so for this pu a8 it was only 
the comparative amounts of nitrites and nitrates formed under the different cireqm- 
stances of the experiments that I wanted to determine. 
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Pais 
aie fool he a ob- 


" Sao aand @’ be the 

t and one of the first 

tof diffracted images 
eo che source of light. 
The rays emitted from @ 
and a’ will interfere at B, 
and if the distances a B 
and a’ # differ by a whole 
wave length a bright line 
will be produced ; if the 
difference be half a wave 
length darkness will re- 
sult. From centre a 
strike two arcs, one 
through 5, the other 
through a point distant 
from B by a wave length. 
From a’ describe a third 
are through the point 
within #, The crossing 
point P of the two arcs 
marks where the undula- 
tions starting from a and 
@ are found to differ by 
a whole undulation, and 
consequently Lira the 3 Cy 
first bright diffraction ia 2). 
line is situated. The neeis 20) 
rides of the small triangle whose apex is in P, tho 
circles, are so short that they may be considered straight 
this triangle is similar to the triangle a’ aB, we have 


BP:d=aB:aa'; 
or BP=Badr=ad, 
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emplo if homogeneous; always supposing that the aperture of the 
br baat equals 180°, 
It is, furthermore, easy to show that if the incident light is as 


oblique as possible, the limit of visibility becomes - or about 0:0002 


millimeter, approximately = one one-hundred and twenty-five thou- 
sandths of an inch. Photography enables us to advance a little further 
into the unknown along this path, but the advance thus made is com- 


paratively small. 
Finally, I have to apologise pd secre tothe Academy so rough 
of the work done in reference to this subject by Professor 


a para] 

Abbé, and by MM. Niigeli, and Schwendener: my excuse is, that per- 
haps that work may thus be made known to some earlier than it 
otherwise would be. 


NOTES ADDED IN THE PRESS. 


I.—The diagrams (1) and (2) in the text are copied from Figures 
126 and 128, at pages 222 and 226 of the 2nd German edition of 
Schwendener and Niigeli’s work on the Theory and Use of the Miero- 
scope, Published by Engelman, Leipzig, 1877. 

IT.—It has been pointed out to me that the incapacity of the 
direct pencil for representing minute detail should be explained in 
few words, as the explanation has been omitted by the writers men- 
tioned above. An object can give rise to a visible shadow only when 
the portions of the luminous wave which spread into the geometrical 
shadow destroy each other wholly or in part by interference, in conse- 
quence of the length of their paths differing by an uneven maltiple 
of half an undulation. As the light which passes by the edges of a 
given microscopic object proceeds from the luminous source, it is in 
the same phase of undulation throughout at that passage, and conse- 
quently the secondary waves which bend into the geometrical shadow 
cannot interfere to produce a real shadow, unless the difference of the 
length of the lines imagined to be drawn from the edges of the object 
to any point of its geometric image be at least half an undulation of 
the light employed. If it is less than that quantity, the whole of 
the geometric shadow will be filled with light, and the object will be 
invisible. This applies to objects of any form or magnitude disposed 
in any manner whatsoever, and to ordinary, as well as to assisted 
vision. 
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it cannot, if the orbit is a closed curve, and we meet it pide f 
appear to come from exactly the same point in the heayens—in other 
words, the radiant will be slightly different. According to Oppolety 
the time of revolution of the great comet of 1862 is 121 years. 
then, the Perseus-meteors are particles which gradually have beet 
separated from the main body or nucleus of the comet by evaporation of 
the parts nearest to the sun, and by the subsequent condensation of thee 
vapours into a number of small bodies, the main stream of thes 
would be surrounded by a number of scattered bodies, moving in orbits 
more or less different from that of the main stream, and these straying 
meteors would, it appears, produce the phenomena of secondary radi- 
ants. 

It does not, however, seem likely that the meteors, which radiate 
from a point near x Persei, have originated in this way. As the raii- 
ant is so near that of the comet I. 1870, the elements of which 
are not a little different from those of the comet of 1862, it seems 
probable that the two meteor-showers are independent of one anotehr, 
each being composed of matter left behind by its mother-comet. But, 
besides the meteors from near x Persei, there are many other Circum 
Perseid meteor-showers, as amply shown by Mr. Denning (Brit. As 
“Report,” 1878, p. 344); and it appears Likely that at least some 
of these have arisen from the perturbations caused by the earth, # 
described above. 


4“ Monthly Notices,” B.A. 8., xxv., xvi. 





—~ 








Proceedings of the Royal Irish Academy, 


J, for instance, between degrees of impairment in the 
os of different sapid substances. 
Ebesrane’ skiifel visisootoe: Te es ieee 
,and enable us to observe the result; or, by paralysing i 
oe Sa nes chatiy onttte mod tase oem 
us to determine its function by observing the 
©. In presence of so complex a problemas that 
us that the sources of possible error of observation are a 
~uless where the attention of the observer has been is 
to determining the topography of taste, it is impossible to 
te recorded results as satisinetory- a eee 
uy, in ordinary practice the patient is allowed to wil ‘the 
signifying whether or not he perceives a taste. In such 
we can come to no conclusion against a localised abolition of 


UE 


i 


i of 
yaa reenact nase pry Aachie reek e 
‘the olfactory sense alone, and yet the patient's le 
tastes it may be recorded us an instance of the conservation af the 
gustatary sense. Non-sttention to these sources of error has been ths 
csase of the reception of many of the contradictory results which belp 
to obscure the study of this subject. 

Hence, a simple enumeration of recorded results does not, of 
necessity, increase the weight of evidence, with reference to disputed 
points, unless it be manifest that the observers who recorded them 
had their attention particularly directed to the elements of the 


utility, when employed to control and verify the resalts af a physio- 
logical experimentation on animals. 

With the desire of adding something to the exact study of this 
important question, I venture to submit the following observations 
which have a direct bearing upon the action of some nerves, and 
indirectly serve to elucidate the function of others. 


I. 


1. Function of Palatine Nerves—The facts which I have observed 
relate to the soft palate. The innervation of this region is somewhat 
complex. The anatomical investigations of M. Debrou, and the phy- 
stological experiments of Dr. Volkmarn. go to prove that it receives 
branches from the gloo-pharyngeus, which supplies the levatores 
palati and the arygee uvule. This is a mixed nerve, and its gatvani- 
ation demonstrated, by inducing contraction of these muscles, that 


























SicErson—On the Study of Nerve Action. 267 


agents, amongst which we may enumerate parasites. This 
t may be illustrated by the facts of another case, which was 
down in 1864, and was made the subject of a Paper by the late 
Gubler. In this case, the symptoms of which, unfortu- 
, Were not given with much minuteness, we find the existence 
ia of the trigeminus mentioned, as supervening upon 
disorder. Sensibility, consequently, was impaired over the 
side of the face. The patient having complained of dryness of 
mouth, and disagreeable sensations there, attention was directed 
the state of the buccal cavity. On examination it was ascertained 
the gums and inner side of the cheek on the left side were dis- 
drier than the corresponding parts on the right. In addition, 
very striking phenomenon was observed. On the left, that is, the 
ic side, white granular patches were found disseminated over 
pesterior gums, the genial mucous membrane, and the angle of 
wpper and lower maxille. Nothing of the kind was to be dis- 
on the right side. On microscopic examination of scrapings 
‘the white patches, epithelial cells, spores, and numerous long fila- 
of Oidium albicans were found.‘ 
‘This case supplies an interesting and instructive corroboration 
(of eextain conclusions drawn from the facts which came under my 
observation, and gives us some additional data for judging 
mechanical cleansing theory. Here were two regions perfectly 
fMentical as regards their motor conditions, as well as with respect 
te whatever friction they might experience. From one region, how- 
@ver, the influence of the trigeminus was more or less completely 
Withdrawn, owing to its paralysis, and, in this region, parasitical 
. §rewths were found to develop on the surface membrane, whilst no 
gach phenomena were discoverable in the region where trigeminal 
action remained intact. 

From what precedes, it is necessary to conclude :— 

1°. That the action of the trigeminus influences, in a marked 
mamer, the nutrition of the epithelial cells of the tongue and other 
Parte to which its filaments are distributed. 

2. That diminution of its action is followed by diminution of the 

ion process. 

¥. That, owing to this arrest of elimination of effete cells, the 
senses of Touch and Taste become impaired. 

4. Diminished action of the trigeminus results in diminished 
Power of resistance, on the part of the corresponding surface mem- 
Wane, to the action of pathological alteration in its anatomical elements 
and to the invasion of external agents, such as parasitical growths. 



















‘Professor Gubler’s attention having been confined to the phenomenon of dry- 
Bim be failed to discern the real cause at work. He, in fact, candidly records his 
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taste was not abolished, nor noticeably diminished in the corre- 
region of the tongue, as would have necessarily happened if 
‘feitis had furnished taste-filaments, 2 
Telingeri was, it would seem, the first to attribute an active réle, 
‘he fmmetion of taste, to the chorda tympani. His opinion has been 
by the experiments of Moos, who has pointed out that, in 
* in which compression of the chorda pani was caused by 
operations in the ear, transient loss of taste supervened. In 
tase of a patient from whom one half of the inferior maxilla had 
removed, together with the chorda tympani and the facialis at 
‘€xit from the stylo-mastoid foramen, the gustatory nerve being 
the sense of touch persisted on the corresponding anterior 
of the tongue, but the sense of taste had disay fs is 
however, did not differentiate the function of the cHorda 
i from that of the facialis. When the chorda tympani is 
in animals, it is found that the sense of taste is obscured, 
the sense of touch remains. 
The abstraction of a factor, though it may suffice to solve some 
is not capable of supplying satisfactory answers to the com- 
R estions which we have to deal with in this instance. In order 
d the properties of the nerve in question with some 
of completeness, it is not enough to observe what takes place 
its action is annulled, by whatever cause; we must also endea- 
to distinguish what phenomena happen when the nerve is 
to action. Now, this experiment may be performed on 
; but as animals cannot intelligibly express the gradations of 
{Pmception obtained through a special sense-organ, the result must of 
uty be unsatisfactory—more especially as it yet remains to be 
that their perceptions of sapid impressions are in perfect unison 
wth of man. Hence, with respect to the case in point, it is 
‘Mguisite to experiment on man. 
The agent of excitation which I found most useful was volta- 
femadaic electricity, following, in this respect, the example of my late 
@utinguished master, Dr. Duchenne (de Boulogne). Having, there- 
fore, employed faradisation in such a manner as to stimulate the 
¢horda tympani, on at least two hundred occasions, I may, I trust, 
eeasider that the opportunities of observation have been sufficiently 
to reduce the risk of error to a minimum. One of the rheo- 
Phores was placed, immersed in water, in the external meatus; the 
ther was usually applied in the immediate vicinity. The time occu- 
Wed by each experiment varied from five to twenty minutes; the 
ction of both currents was tested separately; the number of inter- 
Tuptions was varied, and different degrees of intensity, from the 
to the strongest that could be borne, were employed. 
Finally, in order to clear up some points, and to determine more 
gamely, if possible, the several phenomena produced, I considered 
necessary to personally undergo the experimentation. 3 
The results of these various experiments may be summarised as 
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wan easy and reliable qualitative test of the p of the 

(epee epee war a — 
vt the suspected fluid before the slit spectroscope, 

whether the special absorption, which I have described, 


no other normal or abnormal constituent of the urine 
s special absorption. 
. -=dt to so examine such suspected urine, by the bedside of tho 
at, with one of the small but effectual speetroscopes, which are 
a.m 80 constructed as to be easily carried in the waistcoat pocket, is a 
yedure as quick and easy as Gmelin’s test, and quicker and easier 

1 Pettenkoffer’s. 1 believe it to be more reliable than either. 

4. That the daily increase or decrease of the absorption (in the 
same individual) is capable of approximately indicating the increase 
or decrease of the biliary colouring matter in the urine ; and, pro éanto, 
the extent of the excretion of bile through that channel. 5 

5. That this test affords an additional proof of the present 
logical opinion, that biliary colouring matter is a haemoglobin dis 
gtation derivative. 


Demonstrations of the various spectra described were given. 


NOTE ADDED IN THE PRESS. 


Since the reading of this Paper Dr. Charles A. MacMunn’s new 
work, “The Spectroscope in Medicine,” has come to hand. This 
volume abounds in original research, and contains information of the 
most valuable and practical kind; it does not, however, describe this 
particular test for bile. 

At the suggestion of Dr. G. Sigerson, M.R.I.A., the author has 
tried whether the acidity or alkalinity of the icteric urine altered its 
peculiar absorptive power; and he finds that it does not. 
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sg to see that the complete integral of the equation of 
az de a 
gett teers Br 

of the form 
a = ae" cos nt + be™ sin nt, (= 


Fev enet are arbitrary constants, and where m and m have tly 
values 


(6) 


If we reckon the time from the commencement of the oscillation, 
equation (4) reduces to 


@ = ae™ cos nt. (6) 


If 7 denote the time of a complete double oscillation, we find from 
the above 
ses 


6, = 6, (7) 


6, = amplitude of the (n + 1)” vibration; 
6, = amplitude of the first vibration. 


where 


From (7) we obtain the following working equation, for use in 
the calculations to determine the coefficient of friction :— 


(8) 


Also, we have, 





from which we obtain, after some reductions, 
. dn 
* /4B — 3 
If we introduce into this equation the value of f determined by (8), 
we obtain £, which depends on the torsion only. 


(9) 
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From these data I find— 


One hour, . 

Two hours, 

Three ,, 

Four ,, 3 

Five ,, he 
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Seven ,, ‘ 
Mean of all, 











Boe - e 

Qa oro $375 

1 as 65-25 

2 cial 49-50 

2 us2 37-50 

£ 139 75 

5 198-7 21-00 

From these data I find— 

Onebour,. . . . . . . . . ful +5885 
Twohous, -.--..-.-.. » 5742 
Three ,, Decay raise Men eee oe » 5970 
Four ,, bh ee 5. 4e » 5799 
Five ,, Say My TEN re ware » 6067 


4. 13th June, 1879 :— 











Hoar. \ ” . 

0 \ ooo =| -—100-00 

1 | 39-8 : 71-75 

2 795 54 -50 

3 119 -2 | 39 -40 

4 159-0 31-25 

From these data I find— 

Onehour,. . . . . . . . . f=1+5487 
Twohours, . ....... » 5940 
Three ,, 34 ci feo oe Chase, «2 le » 5804 
Four ,, Rint Gee ey ae » 6200 


Meanofall, . . . . . . f= 


[averrrom amp Rersoipe—“ Drag” of Air upon Air. 281 
144 June, 1879 :-— 














‘orn these data I find— 
Onehour,. .--.... . f=1+6062 
Two andshalfhour,. ... . 1» 6007 
Three ,, Bart wie adiotpg cho fe x» 6087 
Four ,, mw te ee gy 6087 
1 
‘Mean of all, f-——. 
© 16th June, 1879 :— 

Hoar. s e 

t= 

0-00 ooo 100°-00 

1-00 298 13-15 

2-00 | 196 55 -00 

3-00 i 119-2 39-00 

4-00 : 169-0 29 -00 

430 | 190 25 -00 
"heae data I find— 
pre hor,. 2. . 2... . . f= +5928 
Shor, . . . 2... 2. 5 6081 
Bre 2 pra 
Rot » ao nar Bay URW ee hgh TA a » 5826 
Ourandahalfhours,. . . . . 5, 5856 

1 
Memotal, ©... 2. Sagar 


A bste no doubt, from the close agreement of the results of each 
a ee that the differences observed frum day $0 day ere 
Gepend the varying temperature and pressure 
Rmmosplete: but, ae my present object is only to find # general mean 
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Dataile of Experiments om Vertry Water. 


1. and Joly, 1879. —Observed by Dr. Reyuclds, using. 
readings of eme index -— 
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1 Bome alterations (of a slight kind) had becn made in the mode of suspension of 
the bul ater te tasinase 
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° | 0-0 = | ~——:100°-00 

1 | 39-8 71-75 

2 i 79:5 54-50 

3 i 119 -2 39-40 

4 | 159-0 31-25 

From these data I find— 

Onehour,. . . . . . . . . f=1 +5487 
Twohours, ........ 1» $940 
hres Sih. ae Ss wicks Bae » 5804 
Four ,, M4 tha ck ee Z 1» 6200 


Mean of all, 
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One hour, . 
Twohours, ...... 
Four’ fe, sous tens whats ban E 
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1 
Meanofall, . . . . . : Stare 


Thave no doubt, from the close agreement of the results of cach 
a ex ents, that the differences observed from diy 
and depend upon the varying temperature and pressure 0 the 
mosphere: but, as my present object is only to find a general mean 
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| “drag” of air upon air, I shall take the average of al! 
—y% wuich give us— 


1s 

7? 
1, 28th May, 1879, x . + . 6817 
2. 30th ,, Aimee, 5S Z - . 6339 
Sislete yr. pl ae 5893 
4. 18th June, 5, « aes ~ + 6845 
BI oy ish ceca hc) cata eae ee 
@ TSU 5) ts) ede ties Bete 

1 

Mem ofall, . 5. 6. + S= Go55ye 


T = 1°56 Muvors.' 
Details of Experiments on Vartry Water. 


1. Srd July, 1879.—Observed by Dr. Reynolds, using sings 
readings of one index :— 





* e Combination. 


Sie 


0 110°-00 
1 95 -00 
2 81 -00 
3 i 69 -00 
4 58 -50 
5 60 “50 
6 42-30 (0, 6) 
7 36 “50 
8 31 -00 
9 26 -25 
10 i 22 -50 
| 1 19 -00 


12 16 -00 (0, 12) 














Mean, 2 2. 2 ss Saga 











1 Some alterations (of a slight kind) had been made in the mode of suspension of 
the ball, after the trials in air. 
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ay 1879.—Observed by Dr. Macalister and self, using 
commis of one index :— 
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Combination. 
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4. Sth July, 1879.—Obdserved by Dr. Macalister and self, using 
touble readings with both indices :-— 












Water. 285 
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e 0,, nearly 


5 Se | La 
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B03 
807-7 
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Mean, . . . = 80588 4 07-1 (mean probable error). 





counted the fourth observation with double readings, equal in vals to the 
the three observations with single readings. 
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svauungs With both indices :— 

® e Combination. 

0 346°-750 (0, 16) 

1 205 -875 0, 1 

2 254 -375 0, 14 

3 217 600 0, 1 

4 187 625 (0, 4 

5 160 *625 (0, 5 

6 137 “375 (0, 6) 

7 118 “500 (0, 7) 

| 8 102 “600 0, 8} 

9 88 -000 5, 9} 
10 75-750 (5, 10) 
iL 64 826 (5, 11) 
12 55 +250 {0 12) 
13 48-125 (0, 13) 
lt 41 ‘375 (10, th 
15 35 “125 (10, 16 
16 30 -000 (10, 18) 
Mean,. . = - ‘0714 4 0-41 (mean probable error), 








The mean of this and the preceding Table is 


1 
I 506-338 


for amplitudes ranging up to 360°. The mean value of /, from all the 
experiments, is as follows :— 


1 


yf 
Mean value of 1,2,3,4,. . . . . . 808-50 
Mean value of 5, eo ee se 80553. 
Mean value of 6, . . . . . . . . 807-14 

Mean ofall, . . . . . . . 807-087 


From the preceding value of f we can determine the relation 
between the slope of a water-surface and its velocity. We have, for 
the equation of motion of the surface, 


dtr 
oy agsini se; (10) 
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+++ Pm 
+ Da ly-m (4 >m), 
"a, G2, G3. Om 


am)... (z-a,). 


ag ae iplyt d finally equating co- 
ents of 2" in both members of the equation, we shall find that 


& Fg — Pr Tiga — Pa-Finea — © = = = Pn Figen ~ 5 
j 


By = pr-Baa + Pr Tin-a + Puotyeg to = + Pa Inne 


The particular case of a quadratic equation is then noticed. Tf 
* Be roots of z* = px +g, we have 


Ay = poly + Godnay 


Yhere 4, is the sum of the homogeneous products of «. f of « 
Ynensions. From this it is deduced that 

2n-2)(2n-3 

Aa = p+ (2n-1) pt. g + CA DEM 9) 


+ (2n-3)(2n-4)(2n-5 Php te.. ptt oh ia 


1.2.3 1.2 


ap hg 
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4am pet g 4 CR DEN 9) pa. 


Qn-3)(2n—-4) 4.5 (n+2)(n+1),0 - 
ag, PE see 


+(n+1). pg. .--, (Y 
each of which series consists of +1 terms. 
Conversely, the sums of the series (1) and (2) are known; for 
they are, respectively, As, and Jiny1, 16. 
(a — pte) = (a—B), 
(et — Be) = (a8). 
Finally, 4, is expressed under another form, vis. :— 


r.(r-1) 
2" 


and 


PP Thar ete oe 
+0 Aes 


By = poly g HOP Godby + 


which may be expressed symbolically thus :— 


A, = (p+ ay UTD 


II. 
Tf 2 = py.2™ + p,. 2"? + pyc" 4+... + pay to expree 
x (n>m) tn form 
Pi.ct + Price t+ Priam 4. t Py 


A particular case is first considered. If 2 = px + qetrrtts 
to express 2* in the form 


Po + Q2+ Rr+ 8. 
We may briefly indicate the solution thus :— 


Multiplying both sides of equation x = px*+gz*+re+s by s, apd 
arranging the terms, we shall find 


B= hot Gh+r)z + (rh +e)z + th. 
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the “sum of the homogeneous products of a), ay .-. a. 
us” is meant the sum of all the products, éach om 
that can be formed of a, a, ... a, and their pore, 

ws we coefficient of 2" in the development of 


tat ay ee yg 
l-ae l-ae 1l- aya 





> 


ive. in the development of 
| 
(L+qztajfat+...)(Ltar+are*+—-..)...(L+a,r+ atx ¢-..) 


‘We notice that it includes the powers of a, a, . ~~ a, and itis 
often expressed more fully thus:— 


| 
“The sum of the homogeneous products of a, a, ... a, and | 
their powers, all of m dimensions.” 


The number of homogeneous products of » dimensions that can 
formed out of «;, a, ...a,, and their powers is found in the usual 
way by putting a,, a, .. .a,, each = 1, and is 

|min-1 
lin 
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ose to calculate the coefficient of z* in 7. Forming the , 
~yuauon o (S,Z), and putting y’ = 2 = 0, we find— 


%,% = —2mpvz', 


WY: = vez, 

ae = pa, 
Wat hy: = —2 (pvt md)x, 
2% =%0, = ImrApz’, 
LYrt Wt, = Indva'. 


The coefficient of <'* is found to be— 
po + 8 — (2 452m?) 2s? — 18m 3 ptA 
~ D4? Nev (AP+ p+ 97) — BaP AE 
~ 16m (p+). 
Now, 


B= N+ po + = (24 82m?) (yo + or + AD) 
— 24mn* Ap (M9 + p+ 7) — (24m + 48m) Bye, 
Substracting the above quantity from %, we find— 
ENN = (148m) A(t 2A (48+) — 6m pt). 


Hence, 
K = (1+ 8m), 


N= M20 (+) = mpi, 
pl = ph 2p (2+) - 6m, 
vo = b= 2 (uP + d%) — 6m APB. 


" 


The form of these co-ordinates at once suggests the following 
theorem :— 


The satellite of a given linc, mecting a system of cubics passing 
through the inflexions of J, passes through a fixed point. 
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Till—continued. 
sion between old Telegraph Hill and Obelisk 
general direction, . Ne SUI BE. 


fat Killiney Hote, contact of granile and 


schist, a 46° E. 
Is west of entrance to Killiney Cast, reat 
te dyke, vertical and much banded, ” mE. 


illiney Park :— 


« Contact of granite and slate rock, fault (the direction 
chet content, Hix swan, ook awe Sm Ais 
Sugar-loay i “ a 9° EL 

"8. bra cutting aff the banded granite or gneiss to 


east, . 
79. sored granite and slate rock at western end 
80, Contact direction taken on line 4° from face of 
joint and parallel to it, about 30 yards long, . ,, 99°40" E, 
Eurite vein on west side of Park, apparentdirection, ,, 26 W. 


+ yy tothe west, near the new Quarries, | |, 26° W. 
on Band of Buritio granite here, 2h Bees 
84. Face of granite joint, well marked, as if of bedi 

(dip south at 62°),” eo OW 
86. Eurite band here, . ‘ ° rt +. wo oe W. 


Dalkey Island :— 


86. East of Boat Harbour, repeated vertical jointing,. ,, 70° W. 
87. 3 » ~~ reat Eurite vein, vertical, 
0™-50-0"-80 thick, Dy) 6H W. 
88. a » 9, jointfurthereast, 79. . 5, 67° W. 
89. one Bb OF joints, =... 267-28 EL 
90. ie ans +) :28°-30° E. 
91. a Sars vig joint looking towards 
ailey Light-house, . ,, 38°-40° E. 
92. On east side, north-east point, joint, . i 43° E. 
93. Near easternmost point, two joints at an interval 
of 3= yy 422-43 EL 
94. North-east point, opposite Muglins, set of quartz 
joints, . oA 8° W. 
95. wo»: Burite vein with felspar eryatals, » _23°-24° W. 
96. », Vertical joint at same point, . ,, 7°-7° 30' W. 
97. Near rocking stone in little inlet, Eurite vein 0™-50 
thick, vertical, . + 22°30" W. 
98. ,,  Eurite vein close by, | |, 28°-30° W. 
99. Jointing ‘parallel to south-east coast line, | » 37°38" E. 
100. Just under Battery, Eurite vein, 1™ thick (a series 
of these extending to the south-west shore line), ,, 18°-19 W. 
Between Martello Tower and Battery, jointing, mai 30° E. 
Under Martello Tower, jointing, . +l, 482-49" B. 
; . + oy 18-17 EB. 
Near south'vorner of enclosed ficl, =) |] 58° FE. 





Northeomr 9, ys ee COE 








tea cf wp of Ireland's Eve and west 

shop of Lambar Island , 
Bed Bock, near cuczace, i ectracce af a well-marked 
depression, 250 yards west of Candle- 
base, well marked face of jointing, 
cross jointing. apparently, . : . 
to the east af this in dell, jointing, 
this boss of altered slate rock traversed 
by weil-marked vertical joints, . 


At Carrickbrack House at bendf roa, joint, 
” »» ross jointing, 


= 





aan 
Er 

eure 
16 B 
59 W. 


oe W. 





40°44" B. 


69-70 W. 
Pook 
sr B 


ieee 





poe W. 
36-37 B. 


149. 
160. 


151, 


152. 
153. 


154. 


156. 
156. 

157. 
158. 
159. 
160. 


161. 


162. 
163. 
165. 


166. 


167. 
168, 
169. 


170. 


172. 
173. 
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buarries—continwed. 


Quarry, 6-7 yards west, great Syte of 
feldspathic porphyry, N= 


orn 





” »» quartzite vein, 
»» _ 10-yards west of this joint, 
er west Quarry, north-west point, joint, 


dines :-— 
in Branite, 400 yarie south of aaa in 


arze a maat 


The Dingle :— 
Tointing of rock in, on east side, . z . Pe, 
On west side, beside cottage, cross jointing,. . |, 
Carrickmines :— 
Lode, north of smoke stack, ‘ ? - obs 


Scalp :— 
In wood, on east sido, jointing in slate rock, as gg 
Jointing in granite face, on east side, . + oo” 


Howth :— 
Balsoaddan Ba} 
” "oak, 200 yr cof Yathng- 


“The Stag”. eo 
Puck’s Rocks, well-marked jamt in, . ” 
oy Mpparent, dyke in more easterly rock, e 
7 » joint near this, 0g 
cross jointing, =. % 
Rilestown, joint in slate rock, in recess near private 
hou 

Dung pan (econd hill from west, on west side, op- 
posite plantation), apparent jointing 
‘on west side wit quarts and Eurite 
jointing, . a 

j» yy 0n top of hill, in a mass of Euritic-look- 
ing rock jointing, .  . 5% 


3, gy North-west extremity ‘of, iron’ ore lode 
well marked (corresponds with direc- 
tion of top of Ireland's Eye and west 
slope of Lambay Island), . “f 
Red Rock, near cottage, in entrance of a well-: marked 
depression, 250 pane west of Candle- 
house, well marked face of jointing, # 
sy oy Toss jointing, apparently, xs 
++ 55 to the east of this, in dell, jointing, at sag 
+3” this boss of altered slate rock traversed 
by well-marked vertical joints,. .—., 


At Carrickbrack House, at bend of road, joint, |, 
ai »» cross jointing, os 

° }) well-marked Jointing here, 
dip to cast, aay; 


ew. 
ew. 


aE. 
ee Ww. 
sonny BE. 

16° E. 

59° W. 


"6° W. 


WE. 


ew. 
a W. 


40°-44° E. 


69°-70? W. 
46° E. 
37° EL 


12°-13° E. 


36°-37° E. 
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continned, 
. sith eho, ODS eceeease a Waves, alee 
vertical jointing,. Nw oe W. 
” ” ” » = W. 
» ” ” vertical joint 
sing etal ay a ae 
” oy ” 
os 1a east of Tower, joint apparently 
wilt with cave, hestaed " as W. 
7 a. 450 yards east of ‘Tower, jointing 
in red rock, well marked, G eB. 
. " o jointing, }, 29° E. 
% 3» 500'yards east of Tower, jointing, . . ,, 38° W, 
. 7 eh cave Joint on fat » «D728 EB 
wae rs great joint er east, 1 
‘aving ontsed pbk) Lm 
from previous joint about 20-26 yards, ,, 29° EB. 
214. ss» about uae ad bi east of Tower, crosa joint- 2k 
” 
aus. Wy wasn at get fala acces then ask 
intervals, » 26°28" E. 
216, vs another system of jointing, well marked, 
dipping east, ” 43° EB. 
217. » east of Drumleck Point, Little Boat Har- 
Dour, frequent and well-marked yertical 
jointing, " 16° BE. 
218, wy bas Hie pat Eines 42 the ost doors 
a a rest open joint cut down to low water, 
broad at bottom, formed by pre- 
Pie on pitog with another, . 7) Pw. 
219. about 250 yards east from’ boat House, 
jointing in a mass of quartzite, . ” 20. E. 
219ble, ” ” yt oe 18° B. 
220. vertical quartz veins in, . *) 82°86" BE. 
221, 3} about 400 yards east from boathouse, fre- 
quent and vertical jointing, indenting 
1e coast line, as 2 Ww. 
222. y» 280 yards south-west from Tansey House, 
frequent vertical jointing here, ye 
223, s» about 80 to 100 yards east from this point, 
great fault dislocating the groun dp 
east at 76°80", . » —-38°-39° B 
224, crossed & jointing, (accompanied by a 
band of decomposed trap rock), » 88° W. 
225. 1» “Sheep-hole”” cave and little inlet, the 
ca apparently on a greenstone dyke, 
pping east, » 36°38" B. 
226, P Fae ahaa aot ‘Sheep-hole,”” vertical 
lode or joint on west side of, 0™50 at 
groundgurface, . . ww. 35°98. 
227. », west side of Drumleck Point, at about 
50-60 yards east of previous point, well- 
marked jointing, dipping east, at angle 
of 60°70", A 
228. ” vertical jointing in “quartzite, ‘to the east 
of this point, . ai Sn DY 
229. 9 jointing in this quartzite, © $F 





230. i cross jointing, frequent and vertical, ob 


been taken, and a classifica 


tion 
con Suomen 
A et ote nec cael t 





Jouns axp Lives of Drmecrion Gnovrep AD REDOCED 











1° 65", 
5 43", 
10° 19° ,, 
16° 23" 4 
21 20°,, 


35° 38" ,, 
48° 30" ,, 
66° OS’ ,, 
| oso, | 
72 35" yy 
81° 45° ,, 
85° 10" ,, 











He eo So 


ew & 


92 





so 


WaT 4 


21" 40", 
fae 
ao" 11" ,, 
ue or, 
39° BT, 


43° 61" 
47° 42 
60° 12" 
59° 24" 
65° 15° 
70° 39° 
78° 165° 
84° 56° 
89° 45° 


” 









Ranging the more important of 
frequency of occurrence, we have the following series :— 


those directions, relatively to 





25° 62° W. 19 
43 51° W. “4 
21° 20' E. 13 
ag 12’ W. 12 
39° 59° W. 12 


COnkrane 


16° 23’ E. 26 occurrences. 











89° 46’ W. 
60° 12’ W. 
¥ 27° W. 
47? 42° W, 
& 43' E. 


12 oceurre 
rt ” 
10 ” 
10 ” 
9 on 
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Tt is well and markedly represented by the Scalp, and 
2, to the north-east of the Scalp. rat however, well 
» Mourne Mountains, as shown by the Survey maps, and 
ants the north-east coast line of \d, between Burial 
dtathlin Island, coinciding with the coast line between 
(and Long Rock, Co. Down. This joint system is nearly 
vertical, and in some places very distinct. Its extension 
\is very remarkable, passing through Iceland, near Heels, 
1 v0 a direction which is that of the north-west coast of the 
ior bay called Hunaflood, or Bear Cub Flood, and which is 
of many of the inlets between Portland and Ingolfshesd, 
ath-east coast line. It crosses North Western America, from 
m, on the north side, to Mount Fairweather, on the Pacific 
ses between Honolulu and Wsoapedl eda Islands) ; 
ew Zealand to the east, and nearly p: to the axes of 
—: through Enderby’s Land; cuts the south coast of Africa st 
-d Bay; traverses Africa, parallel to a line joining the Cape ot 
1 Hope with Cape Lopez Gonsalvez; cuts the river Congo, at 
ey’s Pool, that is, about 0° 30 east of the Kalulu Falls; passes at 
rs, and, crossing the Mediterranean, enters Spain at Tarragona 
es the Pyrenees ; passes at Rochelle, St. Malo, Startpoint, Bideford 
and the south-west promontory of Wales. If the line between 
4 hy Head, in the south, amd Cape Wrath, in the north, be taken 
as anout the longest axis of Great Britain, it will be seen that the 
direction of this axis is about that of the direction under consideration: 
it will indeed be found to represent sufficiently closely the line joining 
the coast of Yarmouth with the coast line at Peterhead. It may, 
therefore, be considered as having a representative character. 

The direction 43° 51’ W. is represented by only short stretches of 
the eastern Irish coast line, such as the south side of the Bay of 
Dublin, and the line between Skerries and Balbriggan. It also cor- 
responds with portions of the Trap dykes north-east of Lough Erne, 
with the longer axis of this lough, and with the direction of the Trap 
dyke marked as running between Maghery Bay and Trawenagh Bay, 
Co. Donegal. Outside Ireland, the corresponding Great Circle passes 
through a number of very interesting points; but it may be sufficient 
to remark, that passing through Monmouthshire, it represents very 
closely many of the numerous faults characterising the South Wales 
coal-field, as may be seen by the Geological Survey of the district. 

The direction 21° 20’ E. is represented by parts of the south-east 
coast of Ireland, the outline of which it goes to form, in combination 
with the direction 16° 23’ E. It also represents the direction of the 
Downpatrick coast, and the coast line extending between Corsewell 
Point and Ayr, in Scotland. Furthermore, it may be taken as repre- 
senting in direction the longer axis of Irelang—that running from 
Mizen Head to Malin Head, and thus passing through Lough Fergus, 
on the Shannon, according to its longer axis, and defining the western 
limit of the middle carboniferous limestone. As a Great Circle diree- 
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4 the correlation of the directions enumerated, in 
e theory laid down in my memoir on that 
rom one or other of the Great Circles which are 
and. Now, as the number of coast-line Great 
. the globe has not been worked out so as to 
Leoast lines available into the system, I ean onl 

we the connexion existing between those Groat, 

» far, I have found to traverse Ireland, and the principal 

lirection observed by me about the Bay of Dublin. 

. chree Great Circles traversing Ireland, on the eastern sido, se 
awed, are— 
‘The St. Lawrence Great Circle (No. 12), cuts meridian 10° W, 
in Lat. 52° 45' N., at angle of 73° 45’ E. of 8. 
,, Cancasus Mts. Great Circle (No, 23), cuts meridian 10° W. 
in Lat. 52° 30’ N., at angle of 81° 20’ W. of 8. 


1» W. Coast of Portugal Great Circle (No. 15), cuts No. 25 
G, G. in Long. 7° 23’ W., at angle of 78° 8. of W. 


The Wexford coast line (16° 23’ E.) makes with the Caucass 
Mountains Great Circle an angle of 70° very nearly. Taking the 
intersection of this Great Circle with the meridian 6° W. 
at 84° E. of south, this represents . . . . . - . 96° W.ofN. 

Now, the second principal direction occurring about ) 950 59° w. 

the Bay of Dublin has been shown tobe . . } iba ttrt 


all] 








The difference therefore is . 70° 08’, 

a sufficiently close approximation. 
But the direction 25° 52’ W., and the dircction 42° 15° 
16° 23’ E. intersect at angle of ws Ptes 7 


As the angles of which these arc means vary by more than 3°, it 
is evident that for certain values, such as 37° E. and 3° W. (magnetic), 
the angle of intersection would just be 40°. 

The eastern boundary line of the granite mass of the Co. Wicklow 


is fairly represented by the direction 30° 08’ E. Now this direction 
makes ‘with the St. Lawrence Great Circle, where it passes to the 
north of Tramore Bay, an angle of 80° very nearly. 
Tikingit-ate Gio 32 a3 8 Soe 30° 08’ E., 
it intersects, in the neighbourhood of Killiney Bay, 
the coast line lying between Wicklow Head and 
Clough Head, of which the mean direction is taken 
Bt Se as te va! Gils “es BMS OL SS 9° 277 W. 


The angle of intersection is therefore . . . . . 39° 35’, 
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ave ascertained that nitroprussic acid forms (as might have been 
ed from its being a bibasic acid) two classes of salts with the 
ds, viz., neutral and acid salts. In the first there exist two 
les of the bese ald one of the seid, aad: se' the sorond one mole 
eac! 
.ave also observed that some of the alkaloids—as, for example, 
ne, strychnine, and brucine—seem to be capable of forming 
rvatral salts, whereas others—as those of quinine, cinchonine, 
cotine—form both neutral and acid salts, in combining with 
ussic acid. I have noticed also that where the alkaloids form 
> classes of salts, that in some cases the neutral salt is the most 
erystallizable, and the acid one much less so, and rice cerei; 
ve quinine neutral salt erystallizes with great facility, whercas 
id salt does so with difficulty; on the other hand, the nicotine 
dt readily assumes the crystalline form, whereas the neutral 
pears to be non-crystallizable. 
ascertaining the composition of those nitroprussides which T 
izcovered, some of which I shall presently describe, the mode I 
d was to dissolve a given weight of the thoroughly dricd salt in 
which, in the case of the more sparingly soluble salts, it was 
wry to be hot, or even boiling, for this purpose ; and then, by the 
m of a solution of silver nitrate, to precipitate their nitroprussic 
ithe form of the insoluble nitroprusside of that metal, and from 
sount of that salt so obtained to calculate the quantity of nitro- 
: acid which had been combined with the alkaloid. 
to the water of crystallisation given in the case of some of the 
Iline salts, its amount was determined in the following manner : 
itroprusside from which the moisture had been as far us possible 
ed by filtering or blotting-paper, and afterwards by exposing the 
» the air at the ordinary temperature, till it appeared tu be quite 
given quantity of it was taken and heated in a water-bath till 
eight remained constant, when the thus sustained was 
led as water of crystallization ; but as it was difficult to ascertain 
wer the salt in the first instance had been quite freed from 
ical moisture, or had not lost some of its water of crystalliz.- 
¥ the exposure to the air ‘as it is well known many salts will du 
so treated’, the amounts of such water, given in the formule of 
of the salts to be described, represent the quantities that agree 
closely with the results obtained by treating the sults in the 
:r just stated; but, fur the reasons mentioned, those results will 
€ to be confirmed by further research, before they can be taken 
resenting the true amounts of water necessary for the crystalli- 
of those salts. 
nay here further add, that the mode I adopted to determine the 
: of solubility of the different sults in water, at its ordinary tem- 
we, and at its boiling point, was to saturate water at those tem- 
wres with the salt, and then taking a given bulk of the solution— 
zight of which, of water alone, at such temperatures was known 
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Quinidine and Cinchonidine Nitroprussides. 


tidine and cinchonidine, two bases which are isomeric or of 
e percentage composition with quinine and cinchonine (and are 
| from quinidinc—a resinous matter produced in the prepara- 
uinine), form, with nitroprussic acid, as might be expected, 
and acid salts corresponding with those of quinine and cincho- 
The quinidine neutral salt is thrown down from the first in 
art as a crystalline precipitate, when a solution of the neutral 
: of that base is treated with one of sodium nitroprusside. Its 
are prismatic, and of a very light brown colour. This salt 
; about 105 times its weight of cold, and about 50 times of 
water for its solution; and it is readily soluble in rectified 
Its solutions are neutral, and there can be no doubt that its 
tion is similar to the quinine neutral salt where two molecules 
vase are united with one of the acid. 
cinchonidine neutral salt, which is obtained by the same 
from the neutral sulphate of that base, is precipitated in the 
minute oil-like globules, which on subsiding adhere together, 
, more or less transparent, brown deposit, which exhi- 
‘m to erystallise even after standing for a considcrable 
This. on exposure to the air, hardens, becoming at the same 
ery brittle and resinous in its appearance. This nitroprusside 
+3 abvut 217 times its weight of cold, and about 21 times of 
:, Water for its solution, and it dissolves readily in rectified 
This salt being neutral in its reaction, there can be no doubt 
ts constitution is similar to the corresponding cinchonine salt, 
two molecules of the base are combined with one of the acid. 
of any disposition on the part of this nitroprus- 
line condition, affords a distinctive character 
nd the corresponding cinchonine sa alt ; for though the lat- 
previpitated at first like the former, in minute oil-like globules, 
n apparently similar sticky. transpare nt, brownish deposit, 
on standing for a variable period of some hours, it becomes highly 
iline, furnishing very characteristic erystals, as alrealy stated, 
s secn floating on the surface of the 
1, or ade pring to the sides of the vessel in which it is 
as the neutral quinidine nitroprusside, 
acid, and they both thus furm crystal- 
le acid sults similar to th in the case of quinine and cinchonine; 
heir further properties I have not yet been able to determine. 
































Feratrine Nitroprusside. 


‘eratrine, the active principle of the white hellebore, which is a 
powerful poison, forms with nitroprussic acid a neutral «alt, 
h may be readily obtained by precipitating its sulphate w ith 
m nitroprusside. when it presents itself as a ercam-coloured or 
VOL, TE, ~ SULENCE. 28 
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Radio-ulnar (right), 
Radio-wlnar (left), . 


Altitndinal Cephalic, 
Latitudinal Cephalic, . 


Orbital, 
Nasal, . . - 
Scapular, . 











910 
92-0 
740 
72:3 
B17 
570 


710 















































80. fim. | fein in. 
24, M.| 278 | o76 | 9 
E, | 256 25°6 0 
MY} 261 260 -7 
E. 240 243 +3 
26, M.| 242 | 943 | 41 
E, 22-6 22:10) +4 
27, M.| 22-7 22-4 -3 
E. 20:10) 211 +3 
28, M. | 20°5 20-4 -1 
E.| 192 197 +5 
29, M.| 188 18:9 +1 
E. 187 18-4 -3 
30, M.| 188 | 188 0 
19-9 +6 
197 mae ¢ 
213 +5 
216 +5 
signal out. 
7} +1 '5., §., slight. 
7 | -8 .. S.W., slight. 
| 2 | =4 if ia 
0 -4 N.W.W., slight. 
5 -4 calm. 
v6 0 8.8. W., calm. 
610) -1 8.W., slight. 
68 1 »  8.8.W., gusty. 
| 74 - 5 » depression ap- 
proaching. 











In conclusion, it is only necessary to observe how important it is 
not only to ascertain the normal height of the tide. but also the 
amount of the correction to be applicd in consequence of atmospheric 
disturbances. Where so many causes are combined, nothing but 
patient experience and judgment will cffect this. The most likely 
means of obtaining an accurate prediction is to notice the successive 
changes of sea-level from day to day, and add or subtract accordingly. 
































197 “748 
197 -795 
197 999 
» 81, | 197 “761 





+ 10, | 198 047 


oy «23, | 198 -221 














197 “806 | Jan. 





198 


8, 198 





nw BR TAK 


|| Sept. 20, | 197 869 | April 





From these, I conelude in the usual manner, 
2 =— 01621 4-05 
# =4+ 01534 2-07 
w=+ 08472 + -05 
«== 07-2890 + 06 


August 2, | 197 -892 |] March 19, 108 3 


Ww 


we 


197 © 
197 + 
198 - 
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“184 





S10 


vie 


if somo systematic irregularity had affected the measures. 
suvsuvution of the values forthe unknowns only abates the sum of 
«tres of the absolute terms from 38-5373 to 2935. I therefore de- 


suued — commence another series of vuservations, in the hope that the 
1e already obtained would ensure a better result. 


Gnoomsnrpcr 1618, I. 
Corrected Distances of + 50°, 1724 from Gr. 1618. 








1879. 1890, 
Aug. 14, | 197-187 || Mar, 12, | 190”-473 


» 28, | 196 846 || ,, 18, | 196 +398 
Oct. 28, | 197 -184 |] ,, 18, | 196 -170 
Nov. 1,| 196-935 || ,, 19, | 196 “67 
» U,|} 197-079 || ,, 19, | 196 -524 
» 18, | 196 641 |] ,, 20, | 196 “sez 
» 80, | 197-228 || ,, 21, | 196 +557 
21, | 198 +489 





» 10,| 197-177 |], 22, | 196 +645 
» 17% | 198 970 |] ,, 22, | 196 -626 
18, | 196-817 || ,, 31, | 196 -924 


"1880. | 
Jan. 9, | 196 +985 || April 6, 196 452 





» 21, | 196-961 || ,, 8, | 196 -58a 





Feb. 4,| 197-077 |/ ,, 22, | 196 517 |), 29, | 196 757 
|» 6 | 196 +985 




















My | 196-883 | 
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LX,—Rerort on tue Frozs or tae Brasxer Istanns, Co. Keser, 
By Ricuazp M. Baxzrveroy, M.A., LL.B. 


(Read, February 14, 1881.] 


Tue group of islands known as the Blaskets lie to the west of 
Dingle promontory, Co. Kerry, and their geology and position show 
that they are but a prolongation of its ridge, They are interesting, 
as being the most westerly land in Europe, if we except the Azores, 
They lie west of 10° 30’ west longitude, and immediately north 
of the 52nd "parallel of latitude. Counting rocks which rise little 
above high-water mark, they number 109 islands, but six only ar 
worthy of the name, the rest being devoid of vegetation, with one or 
two exceptions. The six largest islands are :— 











Great Blasket, - - = | 1020 961 | 180 
Innishtooskert, - - -| 186 673 | Uninhabited. 
Innishyicillane, - = - | 171 453 | One family. 
Innishoubro, s =| Yer 583 Uninhabited. 
Tosraght, - - - -| 47 602 | The light-house | 
| keepers, 
| Beginish, - - = - 32 57 | Uninhabited. | 
| | 


A circle having a diameter of eight miles would include all the 
Blaskets, except a few rocks. 

No botanist having ever examined this remote group with care, I 
made an cffort to explore them in June, 1879. Having reached the 
town of Dingle, which is nine miles from the extreme west of the 
promontory, the police informed me that an unsuccessful attempt hed 
recently been made to serve processes on the Blasket Islanders, and 
that they were hostile to strangers. This proved to be correct, and I 
found considerable difficulty in landing. At Dunquin, a small village 
on the mainland, opposite the Great Blasket, the boatmen declined to 
row me across. I heard subsequently they suspected I was a police 
man in plain clothes. All sorts of excuses were made. Finally, after 
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Sazxifraga umbrosa (Linn.) Common on the north cliffs of 
Blasket. Sparingly on Innishvicillane cliffs, facing the G1 
Blasket. I did not meet with any form of Sazifraga @ 
(See observations, page 370.) B. V. 


UMBELLIFERAE. 


Hydrocotyle vulgaris (Linn.) Common. B. V. 
Crithmum maritimum (Linn.) Scarce. B, V. 
Angelica sylvestris (Linn.) As elsewhere on the west coast of Ireliod 
and Scotland a characteristic plant of the cliffs, but not # 
jlentiful as I have noticed it further north, B. V. 
*Heracleum sphondylium (Linn.) Only near houses. B. 
Daucus Carota (Linn.) B. 


ARALIACEAE, 


Hedora Helix (Linn.) Only near the strand. No form approaching 
tie lack te B. if 
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Genriawacearz. 
Erythraa Contaurium (Pers.) Pasture near the-village. B. 


ScnoPHuLARACKAr. 
Veronica polita Fries.) B. ) Colonists, near houses and 7 
Veronica arvensis (Linn.) B. gardens. 
Peronica serpyllifolia ae Looks native. B. 
Euphrasia officinalis (Linn.) Not the fleshy and compact { 


have noticed ons == sand, Mayo; and also on the Isle 
Staffa, Soot! simens were, however, small, 
}Bartsia Odontites | 
Poedicularis sylvatica equent. B. 
SIATAB. 
Thymus Serpylum (1 quent. B. V. 
Prunella vulgaris (Linn ion, BV. 
Stachys palustris 
Galeopsis Tetrah : ‘sof thatched houses, &o. B. 
{Zamium amplexicauie \1ann., . —) All colonists in potata g 
tZLamium incisum (Willd.) B. and among corn; Z. a 
{Zamium purpureum (Lion.) B. V. caule rare. 


Teucrium Scorodonia (Linn.) Thoroughly exposed on the si 
tho Great Blasket and Innishnabro to Atlantic storms. 


Boragrnackaz. 


tHyosotis arvensis (Hoffm.) Near cultivation. B. V. 


Pamrunackaz. 


Primula vulgaris (Huds.) On the cliffs of the Great Blaske! 
growing in exposed situations. B. 

Anagallis arvensis (Linn). Far from cultivation on the unist 
island of Innishnabro. B.N. 

Anagallis tenella (Linn.) Common. B. V. 


Prowpacrvacear. 
Armeria maritina (Willd.) Common. B. 8. 
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Unricackar. 
td ary ‘) i houses, and on the borders of ou 
yaued ground. 
Oncurmackar. 


Orchis maculata (Linn.) Rare—in one spot only on the south 
slope. B. 


Limucrar. 


Scilla nutans (Sm.) Only on the north side, growing among ro 
on 5 cit, with Prim da vulgaris, Valeriana officina 
&. B, 


Foncackar. 


Lusula sylvatica (Bock.) Plentiful on the northern cliffs. B. 
Luzula multifiora (Koch.) Common. B, N. 

Juncus conglomeratus (Linn.) B. V. 

Juncus lamprocarpus (Ebrh.) B. 

Juncus supinus (Moench.) Common. B. V. 

Juncus bufonius (Linn.) V. 

Juncus squarrosus (Linn.) Hilly pastures. B. 


CrPERAcEAE. 


Scirpus setaceus (Linn.) Frequent. B. 

Scirpus Savit (S. & M.) Less common. B. 

Ertophorum angustifolium (Roth.) Frequent. B. V. 

Carez disticha (Huds.) Only on the highest portion of the G 
Blasket. B. 

Carex stellulata (Good.) Common. B. V.N. 

Carex vulgaris (Fries.) Common. B. 

Carex glauca (Scop.) North of the village. B. 

Carex pilulifera (Linn.) Frequent. B. 

Carex panicea (Linn.) Common. B. V. 

Carex binercis (Sm.) Abundant. B. 

Carex flava (Linn.) Var. lepidocarpa (Tausch.) Sparingly. B. 
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Graxorme. 


“Hisleus lonatus (Linn.) On the Great Skellig and Tearaght this grass 
k grows very luxuriant. B. 8. V. 
Driedia decambens (Beauv.) Common, B. V. 


\ Gloria cristata (Pers.) Shore near the village. B. 








nu onan inn.) Bi 
i a Vv. a 

‘ “Fatace sriwroides ( ; B. 
Patwce ovina (Linn.) B. V. 
Patuca rubra (Linn.) B. V. T. 


mollis (Linn.) Rare, and possibly introduced. B. 
Dhitican repens (Lion.) B. 
eq Triticum juncowm (Linn.) Near the strand. B. 
“Lolium perenne (Linn.) Relic of cultivation. B. 
Weréus stricte (Linn.) Plentifal. B. V. 


Friaces. 


5 Hynenophyllum wnilaterale (Willd.) On the northern cliffs among 
loose rocks. B. 
Pirris aquilina (Linn.) Common. B. V. 
Arlenium marinum (Linn.) No specimens from the Blaskets, but I 
believe it was observed. 8. 
Asplenium Adiantum nigrum (Linn.) Frequent. B. 
Athyrium Filiz-foemina (Bernh. ommon. B. V. 
Nophrodium dilatatum (Desv.) Frequent. B. N. V. 
Nophrodium emulum (Baker.) Not uncommon. B. N. 
ium vulgare (Linn.) Scarce. B.N. 
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1. aquaticus, 
Inula dysenterica, 
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Aster pata, 
Solidago Virga-aurea, - 
‘Tussilago Farfara, 
Eupatorium cannabinuau, 
Tapes communi, : 
Benoa wat, - 
itodon hirtus, 
se autumnalis, 
Taraxacum officinale, 
Sonchus oleraceus, 
yy asper, 
arvensis, 





” 
Hieracium. Pilosella, : 

anglicum, . 
Lobelia Dortmanna, 
Jasione montana, 
Campanula rotundifolia, 
Vaccinium Myrtillus, . 
sArctaitaph ying Tva- ira, 
iy Tetralix, 


Odltina yulgriay, 
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* ratensis, . 
Phletim pratense, 

» . arenarium, 
Sesleria currulea, .| 
Agrostis cunina, | 


» j\Oby . « 


Phragmites communis, 
Aira cwespitosa, 
» flexuosa, 
y»  caryophyllea, 
1» PrEecox, 
Avena fatua, 
sy elatior, 
Holcus lanatus, . 
Triodia decumbens, 
Kosleria cristata, . 
Molinia exrulea, , 
Catabrosa aquatica, 
Glyceria fluitans, 
- plicata, . 
joa maritima, 


ri 
loliacea, 
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2850 feet. 


fontana, Linn. Asplenium viride, Huds. (to 1500 
a Tormentilla, Schenk. feet). 
pet Sragiks, Bernh. (to Lastrea Filix-mas, Preal. 

5). 


2650 feet. 
Arabis petrea, Lam. (in one place only). 


2600 feet. 
> Virga-aurea, Linn. Oxyria reniformis, Hook. (to 1500 
os alpina, D.C. (only sta- feet). 
Carex stellulata, Good. 
um nigrum, Linn. Lycopodium Selago, Linn. 
2570 feet. 
Saxifraga hirta et vars. (to 700 feet). 


2500 feet. 
lus Flammula, Linn. Crepis paludosa, Moench. 
ine pratensis, Linn. Jasione montana, Linn. 
un triviale, Link. Campanula rotundifolia, Linn. 
am palustre, Linn. Juncus squarrosus, Linn. 


Bhodiola, D. C. (to 1850 Carex vulgaris, Fries. 
Lomaria spicant, Deov. 


ya umbrosa, Linn. (to 1750 Hymenophylium Tunbrigense 
m. 


a sylvestris, Linn. Lastrea dilatata, Presl. 
lon autumnalis, Linn. 


2400 feet. 
hyllum sylvestre, Linn. Euphrasia officinalis, Linn. 
1a officinalis, Linn. Carex flava, Linn. 
thus Crista-galli. Polypodium vulgare, Linn. 
‘yram pratense, Linn. 
montanum). 


2200 feet. 


wn Vitis-Idaa, Linn. (to C. binervis, 8m. 
feet). Poa pratensis, Linn. 
valis, Good. Asplenium Trichomanes, Linn. 
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2160 feet. 
Erica cinerea, Linn. 
2100 feet. 
ia, With. Anthoxanthum odoratum, Lina. 
yu-purea, Linn. 
2000 feet. 
‘trum minus, Linn. (only Oxalis Acetosella, Linn, 
on). ‘ zs eum rivale, Linn. (oaly station). 
wia officinalis, Linn. (to —_yrus aueuparia, Gert. 
vet). 4 lieracium petra tee! 1900 feet). 
istris, Linn. J edicularis sylvatica, Linn. 
4 veneum pulehrum, Linn. Luzula campestris, D.C. 
1950 feet. 
Veronica officinalis, Linn. Pteris aquilina, Linn. 
1900 feet. 
Epilobium montanum, Linn. Primula vulgaris, Huds. 
Scabiosa succisa, Linn, Carex paniculata, Linn, 
1850 feet (Lough Curra level). 
Stellaria Hnolostea, Linn. Juncus supinus, Moench. 
Alchemilla vulgaris, Linn. Agrostis vulgaris, var. pumila, 
Litorella lacustris, Linn. With. 
1800 feet. 


Ranunculus Ficaria, Linn. 


1750 feet. 
Cardamine hirsuta, Linn. 


1700 feet (Borheen Lake level). 


Ranunculus repens, Linn. Veronica serpyllifolia, Linn. 
R. acris, Linn. Ajuga reptans, Linn. 
Lychnis diurna, Sibth. Prunella vulgaris, Linn. 
Trifolium repens, Linn. Lysimachia nemorum, Linn. 
Rubus Ideus, Linn. Potamogeton natans, Linn. 
Callitriche platycarpa, Scop. Carex glauca, Scop. 


Bellis perennis, Linn, 





1000 feet. 
vulgaris, Linn. Molinia cerulea, Moench. 
tious, Huds. Equisetum sylvaticum, Linn, (only 
calustrie, Linn. station), 
900 feet. 
sera rotundifolia, Linn. Veronica scutellata, Linn. (only 
epium, Linn. station). 
lutetiana, Linn. 
it. 
Pinguicul) va, inn. (only station). 
800 feet. 
vas lvatica, Fries. Jantago lanceolata, Linn, 
vulgaris, Linn. nagallis tenella, Linn. 
oe epressa, Wender. uoncus effusus, ges 
Lotus major, Scop. sancus bufonius, Linn, 
Sarothamnus scoparius, Koch. Aira cespitosa, Linn. 
Helosciadium nodiflorum, Koch. . caryophyllea, Linn. 
Senecio jacobma, Linn. folous lanatus, Linn. 


Hypocheeris radicata, Linn. 


700 to 600 feet. 


Ranunculus hederaceus, Linn. Rumex nemorosus, Schrad. 
Hypericum humifusum, Linn. P. aviculare, Linn. 
Prunus spinosa, Linn. And many weeds of cultivation. 


Gnaphalium uliginosum, Linn. 
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deus posticus (Bochdalek).—Of this muscle I have found seven 
es of unilateral development, and two others in which its fibres 
re symmetrical. 

Crico-epiglotticus.—Under this name has been described a bundle of 
secular fibres often found (thirty-four per cent., Krause) arising from 
‘inner surface of cricoid cartilage, and passing upwards beneath the 
cous membrane to the margin of the epiglottis. I have been able 
jefine it three times in nineteen subjects. It was bilateral in each 
2. Sometimes a similar bundle terminates in the arytaeno-epiglotti- 
n fold of mucous membrane forming a crico-membranosus. 
Crico-trachealis.—Of this anomalous muscle I have met with one 
cimen on the left side of the body of a female subject. It came 
n lower border of cricoid cartilage, approaching close to the median 
> in front, and having a breadth of about half an inch above; it 
dually narrowed as it passed down to its insertion into the fourth 

fifth rings of the trachea behind the isthmus of the thyroid body. 

Thyreo-trachealis (Gruber) ; thyreo-trachealis profundus (Krause) 
am lower border of thyroid cartilage to upper part of trachea. 
d of muscular fibres I found three times in twenty-eight subjects in 
ich its existence was specially searched for. The muscle was pe 
ieal in one case; in the others single; in both on left side. C) 
wior attachment varied in all. In one case the insertion was into 
third ring of the trachea; in another into third and fourth. In the 
2in which the muscle existed on both sides the insertion was into 

fourth and fifth rings on one side (the left); on the other into 
fifth ring alone. 

Thyreo-syndesmicus (S6mmerring).—From superior corner of thyroid 
tilage to posterior border of thyro-hyoid ligament. In one subject 
rand this small anomalous band of muscular fibres present on both 
:s. I have met with no other example. 

Thyreoideus transcersus anomalus (Gruber) (s. tmpar); thyreotdeus 
‘ginalis inferior ; tncisurae (cartilaginis thyrotdeae) medtae transcer- 
—This band of muscular fibres crosses from one side of lower border 
da of thyroid cartilage to the other, lying in front of the upper part 
she crico-thyroid membrane. I have met with two examples. 
Thyreo-corniculatus.—Fibres arising in common with the upper fibres 
hyreo-arytacnoideus, and passing obliquely upwards and backwards 
che cartilage of Santorini. A bundle of fibres answering to this de- 
ption I have met with in two cases out of nincteen in which they 
te sought for with special care. A similar bundle of fibres going 
she cartilage of Wrisberg has been described under the name of— 
Thyreo-cunetformis.—This I have not seen. 

Thyreo-epiglotticus inferior (3. major; and superior (s. minor).—Two 
y thin laminae of muscular fibres arising from inner surface of 
roid cartilage, and ascending to the adjacent margin of the epi- 
tis, some blending with upper fibres of arytaeno-epiglottideus. 
rior frequently takes some fibres of origin from upper border of 
ro-arytenoideus. I have found one or both of these strata in about 
shalf of the cases in which they were carefully sought for before 
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mecnisins 6 he tae Oe ee ee 
take origin from the side of the thyroid body. is 
in about one per cent. of subjects examined. I haye not | 
ap ction, 


: 
4 


T have Soe gir nes te Ughtgeabes subjects: once bila’ 

Pharyngo-mastovdews (Ketel)—Arises from the anterior a 
aspect of the mastoid process, and passes inwards between. 
and middle constrictors of pharynx to its insertion into thi 
wall of the tube, blending with the fibres of these muscles. 
met with three examples, 

Salpingo-pharyngeus (Sandifort)—A muscular fasciculus 
from Eustachian tube to side of pharynx behind the palato-pha: 
I have met with one example. 

Scalenus anticus—I have occasionally seen this muscle | 
‘vertebral origin eS ee ee 4 
other pres SN peculiarity I have ever observed is, that 
instances I found the phrenic nerve piercing its fibres. 

Scalenus medius.—The superior attachment of this musele, a 
has correctly pointed out, is from the anterior, not the posterior t 
of transverse processes of the cervical vertebrae, as other an 
describe it. The usual number is six—all excepting the atla: 
have found the number to vary from three, the smallest, to al 
In one case I found it attached below to the second rib onl: 
very large proportion of subjects I found its vertebral attachme 
inseparable from the scalenus posticus. 

Scalenus posticus.—In only two instances did I observe any 
anomaly of this muscle. One was complete absence. The ot 
attachment of lower end to third rib. 

Scalenus minimus (Albinus).—The usual origin of this m 
from the anterior tubercles of transverse processes of fifth, si: 
seventh cervical vertebrae, behind the attachment of anterior s 
to which it is often inseparably adherent. Its inferior extr 
connected to the sccond rib, Macalister makes the relative fr 
of its presence three times in seven subjects, and ‘‘ oftener 
inseparably united to the other scalenes.” Krause gives a pr 
of forty-two per cent. Ihave not been able to find it in so larg 
portion of cases: it was well defined five times in twen 
bodies. 

Scalenuslateralis (Albinus); musculus costo-transversalis,—Thi 
arises from the transverse process of the seventh cervical verte 
passes downwards between the middle and posterior scaler 
little outside the latter (of which it would seem to be a ¢ 
portion) to its inferior attachment to second rib. I have { 


™. 
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Mew times: it was present in two of the twenty-three subjects in 
: ‘Waich the scalenes were specially dissected. 

Bealenus accessorius.— Arises from the rior tubercles of trans- 

me processes of the cervical vertebrae from the fourth to the sixth 

er), from fourth to seventh (Krause), and is inserted into the 

tb cloge to the scalenus medius, of which it seems to be a differen- 

Portion: It is separated from the latter muscle by part of the 





ticus longus colli accessorius (Luschka) ; 
flenus anticus proprius colli (Krause).—This rare muscle arises from 
anterior tubercles of the transverse processes of the cervical 
tebrae, from the seventh to the fourth, and passing upwards is 
to the anterior surface of body of axis immediately below the 
articulating surface, and to the front of the base of the trans- 
process of the atlas. It is placed posterior to the rectus capitis 
Gens major. I have met but one example of this muscle. 
Transcersalis cercicis anticus (Retzius).—Arises from the oblique 
ceases of the cervical vertebrae, from the sixth to the fourth; being 
ately connected to the longus colli, and -passing upwards is 
d into the upper three cervical vertebrae. Of this rare muscle 
e met with two specimens. One had the attachments described 
y Retzius; the second was attached by its upper extremity to the 
alone, just below and outside the superior articular surface. 
Transtersalis cercicis medius (Krause).—Of this extremely rare 
I have never met with an example. Krause has found it 
thed to the front of the transverse processes of the cervical verte- 
from the second to the sixth or seventh. 
Transcersalis cercicis posticus minor ; trachelomastoideus minor ; tra- 
stoideus accessorius.—Arises from transverse processes of verte- 
from the second dorsal to the fifth cervical, and ascending to its 
on is attached above to the transverse process of the atlas, and 
toid process of the temporal bone. I have noted one specimen. 
Bhombotdeus occipitalis (Muric, Mivart) ; occipito 
food).—Arises from the internal third of the linea semi: 
dia ossis occipitis, above the attachment of the complexus, and is 
into the scapula, above the rhomboideus minor. I have met 
th three imens of this muscle. 
Levator claciculae (Wood) ; cleido-cercicalis superior; trachelo-claci- 
is superior. —The clavicular attachment of this muscle is either to 
middle third of the bone, or to its acromial extremity. The upper 
more varimble in its points of fixation. It has been found attached 
be the transverse process of the atlas (cleido-atlanticus); to that of tho 
:@tis (cleido-epistrophicus) ; to the oblique processes of the fourth and 
Sith cervical vertebrae (cleido-cercicalis inferior; scalenus anticus ac 
ries); to the transverse process of the sixth alone (cleido-cervicali 
fmm). It has also been found attached to the transverse process of 
we third cervical vertebrae. The lower has, in some instances, been 
sen to blend with the trapezius. I have met with two specimens of 
he eleido-cervicalis imus, and one of the cleido-epistrophicus. Another 
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I have met with ono case. I have never seen the more frequent form 
of this anomaly. 

Supra-claviewaris; sterno-clavicularis. (Hyrtl) ; sterno-clavicularis 
superior ; sterno-omoideus.—Axises from anterior surface of manubrium 
sterni, and is inserted into the front of the clavicle at a variable dis- 
tance from its outer end. When symmetrically developed, the two 
muscles often meet in the middle line, forming a 2 

Musoylus interclavicularis.—Of this latter form of the anomaly I 
hhaye seen two examples. I haye observed but one specimen of uni- 
lateral development. 

Retro-clavicularis (Weber); sterno-clavicularts postious —Arises from 
posterior surface of manubrium sterni, and is inserted into the immer 
end of the clavicle, on its posterior surface. I have seen one i- 
men, but it had, as in the one observed by Lawson Tait, a second 
from the posterior sterno-clavicular ligament. 

Infra-clavicularis (Seinen ae from front of alaviele, and 
is inserted into the fascia in front of the pectoralis major. I have 

* met with one example: it arose fleshy from the clavicle for about an 
inch of the middle of its penta et and formed ee ox 
pansion, which, passing downw: outwards, and intorseeting, 
at a very acute angle, the Kine of direction of the elavieular fibres of 
the pectoralis major, bended with the fascia, in front of the latter 
muscle, after a course—including the length of the fleshy fibres—of 
about four inches. So far as I know, this is the only example pub- 
lished, except that of Burdeleben, 

Subclavins posticus; scapulo-costalis; sterno-scapularis.—Arises from 
the first rib, and is inserted into the root of the coracoid process of the 
scapula, or into the ligament of the notch. I have seen but one 
example occurring in a large number of subjects, having examined 
this region carefully for anomalies, in over a hundred. Krause says 
the frequency of its occurrence averages seven per cent., and according 
to Professor Macalister it is met with once in fifteen subjects. 

Supra-costalis superficialis (vel anterior).—A bundle of muscular 
fibres passing from one of the upper ribs (generally the first) to 
another rib at a variable distance below. It lies beneath the pec- 
toralis major and minor. 

Supra-costalis profundus.—This bundle of fibres, when present, lies 
beneath the serratus anticus magnus. I have met with a good many 
specimens of both superficialis and profundus, but did not feel suffi- 
cicntly interested in the anomaly to kcep any record of them. 

Transversus colli (Luschka); costo-fascialis cercicalis (Macalister).— 
This muscle arises from the first rib, and passing obliquely inwards 
behind the clavicle, und between the sterno-hyoid and sterno-thyroid 
muscles, is inserted into the deep fascia at the root of the neck (sep 
tum thoracico-cervicale). Professor Krause suggests that it may we 
regarded as an upper differentiated digitation of the triangularis ster 
muscle. 

Tensor semivaginae articulationis humero-scapularis (Graber).—This 
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ical attachments of this musuie. Apparent direct continuity ¢ 
triceps and anconeus I have several times observed. A distinet 
from the tendon of the subscapularis at its attachment of the 
tuberosity I have once seen. In two cases of seventeen su 
(which were specially examined for it) I found a bursa between # 
internal part of the triceps and the ulnar nerve as it lies behind 
epitrochlea, (Bursa mucosa retro-epitrochlearis of Gruber.) 1 
noted four examples of the accessory slip from the lower border of! 
tendon of the latissimus dorsi, described by Professor Halbertsma wt 
the name of anconeus guintus. 

Another muscular slip has been described under the name of f 
quintus (vel_ minimus) ; epitrachleo~anconcus (of Gruber) ; anconent 
trochlearis (Wood).—This muscle arises from the back of thei 
condyle of the humerus, and is inserted into the olecranon proves 
the ulna, Its bulk and extent of attachment are very various; 
cording to most authorities it would seem to be present in 
a fourth of the subjects examined. 

Subanconeus.—The only peculiarity I have met with in this 
is the frequency of its absence. Indeed I have but seldom been 
to define its existence as a separate muscle, and have been led to 
der why it is deseribed in all the hand-books as a separate sons, 
Under the head of the anomalies of the triceps extensor eubif 
would also include the slip described by Gruber under the name of 
levator tendinis latissimi dorsi. It arises from the coracoid process« 





























Dad; py + pp Oso + py Os chs = 0, 
seems wo deduce the result that 

Bi bee screws are reciprocal, then their corresponding points are conju- 
=m respect to the zero-pitch conic. 

Mtbe two screws were at right angles, then we would have the 
Sqgeete relation between their co-ordinates : 


4, ds + abet Os hs = 0; 











: are reciprocal, then their jonding points are conja— 
wert fo the Ghutepiah ana. tices vy 
sy to show that 
is proportional to the logarithm of the 
ar line joining their corresponding points eo 
toh conic. 
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Tt follows at once (Zheory of Screws, p. 16) that we must hare 
(W287 + wa? O,? + 14s? Os") = (Pain + Pam + Py Pom) 


where His proportional to the kinetic energy. The required locus is 
therefore 2 conic having double contact with the inertia conic. 
It is easy to prove from this that 1 will be a maximum if 


070, : pam = tas : pops = msOy 2 pyps; 


whence we have Euler's well-known theorem that if the body be allowed 
to select the screw about which it will twist, the kinetic energy acquined 
will be larger than when the body is constrained to a screw other than 
that which it naturally chooses. 

A somewhat curious result arises when we seek the i i 
of a tangent to the infinite pitch conic. This tangent must, any 
other straight line, correspond to a cylindroid; and since it is the 
of the point of contact, it follows that every screw on the i 
must be at right angles to the direction corresponding to the poimt of 
contact. The co-ordinates of the point of contact must therefore be 
proportional to the direction cosines of the nodal line of the eylindroid. 

If the body be in equilibrium under the action of a conservative 
system of forces, then there is a conic (analogous to the comic of iner- 
tia) which denotes the locus of screws about which the body can be 
displaced to a neighbouring position, so that even as far as the second 
order of small quantities no energy is consumed. The vertices of the 
common sclf conjugate triangle of this conic and the conic of inertia 
correspond to the harmonic screws about which, if the body be once 
displaced, it will continue for ever to oscillate. 

The further development of the subject, on which this Paper is 
preliminary note, must form the basis of a future and more extensive 


memoir. 
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but cases may arise in which they do coincide, and these 
sed groper Hn " 5 4 
fundamental property of two homographie serew systems 
t the co-ordinates of 8 must be expressed by six equations 


Bi=Si (aw - - + 25) 
&e,, &e., 


Bu=So (as. + = a5): 


) six equations be solved for a- - . . ag we must haye— 


aoFi —. Bi) 
&e., 


a, = F, (61, + Ba). 


easily shown, that if a, a3. . . a, are te have unique values, 
wse equations must be linear; whence we have the following 
nt result :— 


at hwo homographic screw systems the co-ordinates of a screw in on® 
n are linear functions with constant cocfictents of the co-ordinatex 
gy tne corresponding serew in the other system. 


If wo denote the constant coefficients by the notation (11) (22), &e-» 
then we have the following system of equations :— 


By = (11) a + (12) a + (13) ay + (14) ay + (15) as + (16) a6, 

Ba = (21) a + (22) ay + (28) a5 + (24) a + (25) a5 + (26) ag, 
&e., 

Be = (61) a + (62) a2 + (68) as + (64) a, + (65) a5 + (66) ag. 


It is now easy to show that there are six screws which coincade 
with their corresponding screws ; for if 8, = pa,, 8, = pa, &c., we O 
tain an equation of the sixth degree for the determination of p. we 
therefore have the following result :— 


In two homographic screw systems six screws can be found, cack of 
which regarded as a screw in either system coincides with its corres; 
in the other system. 


In two homographic rows of points we have the anharmonic rati? 
of any four points equal to that of their correspondents. In the cas© 
of two homogruphic screw systems we have a set of eight screws 1? 
one of the systems specially related to the corresponding eight scre* 
in the other system. 

We first remark that, given seven pairs of corresponding screw 
in the two systems, then the screw corresponding to any othr 
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six common serews of the two systems, then we haye at 
o-ordinates of the screw corresponding to a— 


ws (22)ay, (38) a, (44) ay (65) ay, (6B) as. 


vse substitutions are made in the determinants it is obvious 
till yanish ; we hence have the important result that 


serews corresponding homographically to the screws of an jatem 
n another n-syatem. ae 


Thus to the screws on a cylindroid will correspond the screws on 
ndroid, It is, however, important to notice that two recij 

have not in general two reciprocal screws for their correspon- 

We thus see that while two reciprocal screw systems of the n" 

-~ —n'*) orders respectively have as correspondents systems of 

e orders, yet that their connexion as reciprocals is divorced by 
tographic transformation. 

weiprocity is not therefore an invariantive attribute of screws or 

screw systems. There are, however, certain functions of eight screws 

analogous to anharmonic ratios which are invariants. These functions 

are of considerable interest, and they are not without physical signifi- 

cance. 

We have already (Serewe, p. 163) discussed the important function 
of six screws which is called the Seriant. This function is most 
concisely written as the determinant (a, By ys 8 & &) where a, 8, y. 
8, «, ¢ are the screws. In Sylvester's language we may speak of 
the six screws as being in involution when their sexiant vanishes- 
Under these circumstances six wrenches on the six screws cam 
equilibrate; the six screws all belong to a 5-system, and theg™ 
possess one common reciprocal. In the case of eight screws w= 
may use a yery concise notation; thus 12 will denote the sexiant of thee 
six screws obtained by leaving out screws 1 and 2. It will now be 
easy to show that functions of the following form are invariants :— 





13. 


It is in the first place obvious that as the co-ordinates of each sere 
enter to the same de in the numerator and the denominator, m° 
ssment. can mm the arbitrary common factor with which 
x co-ordinates of caich screw may be affected. In the secoré 
place it is plain that if we replace cach of the co-ordinates by those @ 
the corresponding serew, the function will still remain unaltered, as 4!! 
the factors (11), (22), &e., will divide out. We thus see that the 
function just written will be absolutely unaltered when each screw /5 
changed into its corresponding serew. 
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, &e., Fy, be the intensities of seven impulsive wrenches 
|, 2, ...7, which equilibrate, then we must have 


ae cc to 
18 28 





y, by omitting the first serew, we can haye seyen impulsive 
wes which equilibrate, where 


Ba 5, Fu Ee apy 
=e = &,= 4; 


2 ww 18 
‘we have 

88 Fa. Pu 
35 Fa Fe 


2 
12 











Let the instantaneous twist velocity corresponding to Fy be de- 
noted by 7,, then, as when seven wrenches equilibrate, the seven 
corresponding twist velocities must also equilibrate, we must haye in 
the corresponding system, 


12.38 Fis Fn 
73.28 Ma Pw 





But we must have the twist velocity proportional to the impulsive 
intensity ; hence, from the second pair of screws we have 


Pui Vint: Fy 
and from the third pair, 
Foyt Vint Ft Pigs 





hence we deduce 





Fa Fs 
Fy Fs’ 





and, consequently, the function of the cight impulsive screws, 





must be identical with the same function of the instantaneous screw #- 
It should, however, be remarked, that the impulsive and instan- 
tancous screws do not exhibit the most general type of two homogra- 
phic systems. A morc special type of homography, and one of very 
great interest, charactcrizes the two scts of screws referred to. As 
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this special is also of importance for other kinetic problems, it 
wil easels eee into its general Biafacter, Pree 

Bes general linear transformation, which changes each screw a 


= 


janis Ped tr rapes by the restriction that the 
a 


I 


Pe as 
§ Hs 


6, 


"here is any homogencons fu lorderin a, ... a6, 
ad where p,, + «pe are the p sof reference, then 
the two systems nro related of homography to 
Yhich Thave referred, 
a fundamental property o| mographic systems 
Tat a and B be hwo wore \ be their correspon- 
‘then, a irene procal to 0. 
,,. We may, without loss of ger that the screws of re- 
ference are co-reciprocal, andi. . = _.w. ~..~ vonditivn that B and 6 
thal be eo-reciprocal is 
PiBiO, + 928.9; —. . . + peBoO, = 0: 


but by substituting for 8, . . . 6g, this condition reduvv's to 
au av 
Aa teeta 0. 


Similarly, the condition that a and # shall be reciprovnl is 


a, au, + + ls 0 
tap ap 
tig obvious that as Vis an homogencous function of the sevond di- 
= these two conditions are identical, and the required property has 
proved. 
It is easily shown that by suitable choice of the screws of reference 
function J may, in various ways, be reduced to the -1m of six 
“jure terms. We now proceed to show that this rluctinn is pus- 
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ray, while still retaining’ six co-reciprocals for the screws 


sues 


+ pitch px of the screw a is given by the equation (Sermes, 
Pa=Prart os. + Meads 


serews of reference being co-reciprocals, the function rs must 
he same form after the transformation of the axes. e dis- 
auant of the function 
U+ Mpa 


ated to zero will give six values of A; these values of A will de- 
_-dine the coefficients of Zin the required form. I do not, however, 
ater further into the discussion of this question, which belongs to the 
eneral theory of linear transformations. 
The transformation having been effected, an important result is 
nediately deduced. Let the transformed equation be denoted by 


(11) a+... + (66) a,* = 0, 
then we have ‘ 4 


c 
B= rs (11) a, 


1 
B= 5 (68) 045 


whence it appears that the six screws of reference are the commot 
screws of the two systems. We thus find that in this special case of 
homography 


The siz common screws of the two systems are co-reciprocal. 


It is proved (Screwa, p. 48) that the correspondence between im- 
pulsive screws and instantancous screws is of the type here referred 
to. The six common screws of the two systems are therefore what we 
have called the principal screws of tnertia, and they are co-reciprocal. 

The special circumstances under which a screw a has the same cot- 
respondent, whichever of the two systems a be regarded as belonging 
to, demands a few words. If we take the six common screws of the 
two systems as the screws of reference, then the condition stated caa 
only be fulfilled when the relation has the form 


By=tay 


Be a a. 








colinatoid. But wil it becorret to 

corresp! ls one screw in space " 

+ quadruply infinite number of screws, a impulsive re 
Tae at whieh will cake te bed cmods Gear taete gees 
iroid for its instantaneous movement. 

y-¥ infinite group is well known in the 


wn (Serews, p. 110) iven a screw 
ID op cg pay og 8 an impulsive wre 
make the body commence to twist about a. It is fu 
any screw whatever which fulfils the 
procal to a single specified screw on the r 
property. The screws thus form a 5-system. e 
at present before us is therefore to be thus stated— 


To one serew in space corresponds one sorew on the 0 
one serew on the eylindroid corresponds a 5-system in 

We may look at the matter in a more general manner. Co 
an m-system (A) of screws, and an n-system (B) (m>wn). Tf we: 
m=6andn=2, this system includes the system we have b 
discussing. To one serew in A will one screw in J 
to one screw in B will correspond, no’ screw in A, 
(m + 1 ~ 2) system of screws. 
If m = n, we find that one screw of one system corresponds to one 
screw of the other system, Thus, if m=n=2, we have a pair of 
cylindroids, and one serew on one cylindroid corresponds to one sere¥ 
on the other. A set of four screws on a cylindroid, being all parallel 
toa plane, we may speak of the anharmonic ratio of four eo-cyli 
droidal screws, and we obtain the result that it is equal to the anhar- 
monic ratio of the four corresponding screws (Screws, p. 106). If 
m=3, and n=2, we sce that to each screw on the cylindroid will cor 
respond a whole cylindroid of screws belonging to the 3-system. For 
example, if a body have freedom of the second order, a whole cylia- 
droid full of screws can always be chosen from any 3-system, an i 
pulsive wrench on any one of which will make the body commence t? 
twist about the given screw. 

The property of the screws common to the two homographi¢ 
systems will of course require some modification when we are only 
considering an m-system and an n-system. Let us take the ease of ® 
3-system on the one hand, and a 6-system, or all the screws in space, 
on the other hand. To each screw a of the 3-system 4 must corte 
tem, Bin space, The serews of this 4-system are in 
, that a whole cone full of them can be drawn through 
every point in space. Amid this multitude it is most interesting to 
note that one screw 8 enn be found, which, besides belonging to B, 
belongs also to 4. Take any two screws reciprocal to #, and any 


* 
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receives an impulsive wrench on the same screw. These screws art tho 
principal screws of inertia. 

We have already seen the anharmonic equality between four serews 
on a eylindroid, and the four corresponding screws; we have also 
shown a sort of guast anharmonic ape ality between any eight screws 
in space and their correspondents. More generally, makes sepa 
of an n-system are connected with their m+ 2 
lations which are analogous to anharmonic properties, The inva- 
tiants are not generally so simple as in the 8-screw case, at way | 
state them, at all events, for the case of n = 3. 

Five screws belonging to a 3-system, and their five 
are so related, that, given nine of them, the tenth is imi 
termined ; for this two data are required, that being the eeate we 
ape e ‘specify a screw already known to belong to a given 

, as before, denote by 12 the condition that the screws — 
3, 4, cath co-eylindroidal. is, indeed, requires no less than — 
four distinct conditions, yet, as pointed out (Screws, p. 44), funetions 
an be found whose evanescence will supply all that is necessary. 
need this cause any surprise, when it is remembered that the evanes 
cence of the sine of an angle between two lines contains the 
conditions necessary that the direction cosines are identical. 
function 

2. 34 


13.2 a ! 


can then be shown to be an invariant which retains its value unaltered 
when we pass from one set of five screws in a 3-system to the corre~ 
sponding set in the other system. When two invariants are known, 
the required screw is determined. 
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were don, mor | 
simultaneously with the observations in the on | 
‘notes on the latter being supplemented by 


Observations on Peaty Streams, | 


n These seonae =e seria 2 on the waters of 
voea river basin, rine!) on tributaries, 
‘und the Avonbeg. ea eo 
The rocks occurring in this basin 








whether glacial, which may have been 
oe rere 2 
of the underlying rocks ; grat ing p 
in the valleys; and peat, found on the mountain slopes and 
in the valleys. ” a 
From this it would appear that in this river basin for tthe» 
part there is an absence of rocks yielding carbonate of lime, o 
salts; the sources from which these might be derived being 
fragments of limestone in the glacial drifts , the marls, which 
the few bands of limestone scattered through the slates, and 
tive ashes containing crystallized calcite. ’ 

Thus the waters of this district may be classified generally as 
soft waters, with a few emall local exceptions. 

Along the main streams (Ow and Avonbeg), the depth of tint @ 
the colouring varied greatly, from local causes such as the state af 
a tributary; but in a few cases the variations are, as yet, inexplicable. 
The most satisfactory results were not, therefore, obtained from thee 
larger streams, but from their tributaries; and of these, ome of the 
most interesting and instructive is the Ballynagappoge brook. 

Tt had been noticed that, as a rule, in any peaty stream the waters 
were more darkly coloured at the head waters than anywhere lower 
down; therefore, when examining the variations in the amount of 
colouring along the course of a stream, the method usually adopted 
was as follows:—Starting from the head with a sample of the water, we 
proceeded down stream, till some alteration in the state of the stream 
occurred; this might be due to the junction with another stream, or #& 
alteration in the river bed, such as a marked change in the rate of 
fall, or the occurrence of clay or gravel. Here a second sample of 
water was t: and compared with the first, by placing both side by 
side in two similar tumblers on a white surface, the differences in 
depth of tint being then noted; proceeding down stream with these two 
samples, the next comparison was made where the next remarkable 
change took place; if the depth in tint here was very different trom the 
last, the second sample was discarded, and this third carried down for 
comparison at the next point of observation, the first, or the sample 
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‘The head waters above Ballynagappoge bridge are ‘tinted: 
with peaty colouring matter; the bed of the stream here is marshy, 
with a slaty rock appearing in places ; below the bridge there is more 
rock, less marsh, while a little gravelly clay appears in places; some 
distance down, the stream is joined by another of about equal size and 
about equally coloured, but which has been flowing along a somewhat 
gravelly bed. Just bofore its junction with this stream the brook had 
not so deep a colour as it had at Ballynagappoge bridge. The 
streams wash against the foot of a blue clayey elif, from which « con- 
siderable quantity of clay is evidently removed during flood time; 
below this cliff the bed of the stream is composed of a bare slaty rock 


Here the stream flows rapidly and forms a succession of little falls; 
this rocky bed, with its rapid fall, giving place at about had a 
above Rosahane bridge to a clayey and gravelly bed with a 

rate of fall. Between the point where this change oceurs and the 
bridge the peaty colouring in the stream, which was consitlerable, 
reduced to a mere trace, while a short distance below the bridge it is 
completely removed. Along this portion of the stream, just above the 
bridge, where the fall is slight, there are several marshy places 
from which iron-stained waters flow into the brook; this staining i® 
due to the waters containing some ferrous salt (probably ferrous cate 
bonate) in solution, which, on contact with the air, is decomposed ar 
oxidized, depositing ferric hydrate or ochre. On the stones and in the 
pools about this part of the stream there is a dark brownish deposit; 
some of this was collected with the surrounding water, which had aslight 
peaty tinge. On standing, this water gave a yellow ferruginous pre- 
cipitate, the water becoming most beautifully clear and limpid. It 
was found that the sediment collected consisted of a little sand and 
clay, with iron, alumina, magnesia, a little manganese and organic 
matter. * 

These iron springs appear to be the agents that, to a great extent, 
clear the waters ; for although in all probability, clays in suspension, 
or the very small quantity of soluble matter that is dissolved out of 
them, will carry down a large amount of peaty colouring matter, yet, 
except when present in very large proportion, they seem incapable of 
decolourizing the waters completely. 

The ferrous salts in these waters are probably derived from the 
reduction, by decomposing organic matter, of the ferric salts contained 
in the underlying rocks and clays. 

The decolourizing of the watcrs of this brook is evidently not due 
to the direct oxidation of the peaty matter; nor is the diminution of 
the depth of tint due to dilution. In this stream it so happens that, 
where the fall is greatest, there the clearing of the water is least. 

During December, 1880, it was remarked that the main rivers con- 
tained very little peaty colouring matter in them; about this time there 
had been slight frosts in the valleys, but upon the mountains there was 


A hea 


e 

















454 Proceedings of the Royal Irish Academy. 


From these two experiments it is evident that it was somet] 
dissolved ont of the clay that acted on the peaty matter, and that 
insoluble portion had very little to do with it. 

As on examining the clay solution it was found that it conta 
ferrous sulphate, a solution of ferrous sulphate was prepared ; an 
this a few drops caused a peculiar turbidity to form, then a brown 
cipitate settled to the bottom, and the water was found to be 
from peaty colouring matter. 

Sulphuric acid, hydrochloric acid, and nitric acid were also f 
to precipitate the peaty colouring matter to some extent. 


Specimen B.—A disintegrated light yellow red steatitio sl 
oceurring in a dyke-like mass in the townland of Ballykillagee 

It yields with water a turbid yellowish liquid, which clear 
standing, the suspended particles subsiding; the solution is neutr 
test paper, and none of the clay appears to be dissolved in it- 


Insoluble in hydrochloric acid, 78°28 per cent. 


Ferric oxide, 812 rs 
Alumina, 7-96 » 
Manganese, trace, 


This specimen also cleared peaty waters of their colouring ma 
though not so well as the last. When sufficient clay was adde 
entirely clear the water (25 grammes in 1000 ce.), the top laye 
the sediment, which was formed of the fine particles that had rema 
longest in suspension, was more deeply coloured than the rest. 

When an insufficient quantity of clay was added to the p 
water, the changes were similar to those taking place with the 
specimen, viz., an alteration of the brown colour to a deep ol 
green; after which a cloudiness or turbidity appeared, but it 
appeared when sufficient clay had been added. 

On digesting about 5-5 grammes of this clay with water, filte 
and evaporating the filtrate to dryness, only a very minute inorg 
residue is left, showing that there is very little soluble matter in 
clay. 


Specimen H.—A bluish clay occurring in a cliff on the Bally 
gappoge brook. During floods a considerable portion is washed i 
the stream, and it probably assists in the decolourising of the water 
this brook, as mentioncd in the ficld notes, p. 450, supra. 


Digested with hydrochloric acid, it gives— 


Insoluble portion, 81°79 per cent. 
Ferric oxide, 672» 
Alumina, 647 a 
When mixed ith peaty water it scems capable of removing 
brown tint, but incapable of removing the greenish tinge; the wal 
however, remains slightly turbid. 


AN a 


Kiwanax—On fhe Clearing of Pesty Waters. 


=, Which is very like the turbidity] 

i of the clearing ezent 

aang ot Great yseem “Sagres oa by 

g Best to be described. 

clay seems to bave been ny aired clsy. very similar 
to that next mentiomed (specimen J): condition being due to 
i waters, This ts efereed from the following observa- 
Tt overlies specimen J, 2: seen in the banks| 
brook, eee © the other being| 

red stones uni patebes @ixy are seen cerarring in thi 


residues left by both specimens, after dicest- 
Srd. The percentage of insoluble] 


clay like the last 
: from one ta the other being distinctly| 
“l F the last, but the 
soluble matter is 
in biydrochloric acid, 72-41 per cent. 
z 70 
“a (tO 


with water a lear solution when the fine 
have however, is not for some considerable 
This specimen acts as a very efficient decolouriser of peaty waters. 
When mixed with a pesty water the fine particl zi 
Pension give the liquid a brick-red colour; when t 
sty water is found to be quite decolourised, if = 
20 grammes to 1000 ce.) has been added. 
With an insufficiency of clay the usual changes are observed 


K.—A whitish sandy clay, from the bank 
waystick brook, where it occurs in an ancient morai, r 
it was some of this specimen that was mixed with tly 
brook, as mentioned in the field notes, p. 451, sup 
Insoluble in hydrochloric acid, 3°41 
Perric oxide, 
Alumina, 
This specimen, even in large quantities, produc - « 
tion in peaty water; when added, very little remain 
aay length of time. 
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and the latter even in the cold, transform it, in the first instance, into 
Es and pectates, and finally, if their action be continued, into 
e remaining bodies of the series. The liquor gave, with an excess 
of hydrochloric acid, a brown gelatinous precipitate, which beg 
washed on the filter with hot water for somo time. 
washing the precipitate swelled a good deal, pert 
the filter, so that gelatinous flakes deposited in the filtrate. In 
of washing, the precipitate still contained alkali (in 0-21925 gra. 
of dried precipitate 0:0025grm. ashes). Tt dissolved in eer 
nia with brown colour; the solution yielded a gelatinous 
with barium chloride. ‘After drying, it resembled in po soo 
woody brown mass, soluble in ammonium oxalate, but insoluble in 
Bactata alcohol and ether.’ On boiling with wator it ore up, 
and was gradually dissolved as presumably metapectic acid ; which was 
shown by its Mataie Fehling’s solution, by brown with alks- 
lies, and by yielding a gelatinous precipitate with silver nitrate. 
solution gave an acid reaction with litmus. All the reactions hem 
given agree with Fremy’s statements about metapectic acid. 


el with Lime and Preparation of Caleium Metapectate. 

e quantity of raw flax was boiled for twelye hours with 
ace MP alk of of lime. The solution was filtered and freed from 
free calcium hydrate by a current of carbonic dioxide at a boiling hest. 
The filtered brown solution of calcium metapectate was 
and decolourised by animal charcoal. By evaporation in a platinuw 
dish, a substance was obtained, at first gummy, then hardening, » 
still rather yellowish and rather hygroscopic. Two samples were 
powdered and dried for twelve hours at 100-110°C. 


1-0632 grms. yielded on ignition -2477 grms. CaO = 23-22 per eatt. 
“5044, % 119,,  Ca0=23-61 ,, 


The solution of calcium metapectate gave no precipitate with by- 
drochloric acid, nor with barium chloride and neutral lead acetate, but 
only with basic lead acetate. The precipitate was soluble in 0 
excess of the precipitant. In order to ascertain whether Kolb was 
correct in his idea of the non-existence of a resinous saponification, 
many experiments were undertaken; and though they, like the rest of 
my work, are far from being completed, a few of them are here enume 
rated, the results of which, so far as they have gone, tend to confirm 
Kolb’s conclusions. 


1 This is interesting, inasmuch as Messrs, Cross and Bevan, while working 00 
substance prepared in a somewhat similar manner from the jute fibre, state that 
found it to be soluble in alcohol, and, therefore, not pectic acid; which is rather 
markable, as Schunk found a pectic compound in the cotton fibre ; and Dr. Hodge 
and M. Kolb, in their researches on flax, describe the presence of pectic com 
pounds, 
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fect, and half a mile east of the island, opposite the 
Bunowen Bay, the ove was 103°7 
‘ions were run along the stores of enna ena 
ten close to the shore to be very deep, in some places one 
ds only from the shore being from 35 to 47 feet. 
were ron from this bay to the south of Church Island, 
“e considerable depths, A remarkable one is about sixty 
of the spit of land forming the southern point of the 
waere there is a sudden drop of 84 feet in hard rock. 
all along the southern side there is very deep water, while 
othe northern is very shallow. 
\er sections were run from Church Tala So Secure -* 
rell), and from this to Woli + land, near the 
eatest depths in these were { and 41 feet 
another section was obtained fi 1 Toberconnel Bay, ghee 
wards Rockwood, in the narrow: | part of the lake. The 
me are considerable—half a mile vm the shore they reach 99 
: a little further south 96 feet. 
Besides the above, several isolated soundings were taken, but theer 
possess at present no particular interest. { 
The season being then too advanved, the work was Ik 
will be continued this summer, and it is hoped that a ‘ 
with chart and sections, will be ready for presentation to the 0 
during the next Winter Session. 


Summary of Facts—It would be premature as yet to enter into 
the geological aspects of the subject, but the following points may be 
noted :— 

1°. The great and frequently-recurring irregularity of the bottom 
of the lake. 

2°, The preponderance of depth (with few exceptions) on the 
south side, along which a great line of fault runs. 

3°. That many of the deeps of the lake nearly coincide with the 
direction of known lincs of faults in the shore rocks. 

4°. That while the dircction of the ice-flow, as indicated by the 
markings, in the district immediately around the lake is towards the 
N.W, or N.N.W. (that is, across it), the principal line of the lake is 
in an cast and west direction. 

5°. That the numerous small islands in the lake form sub- 
aqueous cliffs, which cannot be regarded as due to ice action, secing 
that the “crag,” or cliff, faces indifferently north, south, and cast. 


On the whole, therefore, the evidence at present seems to point to 
the origin of the lake as due to faults and subsidences in the fint 
place, followed by chemical crosion of the limestone rocks along the 
lines of fault. That ice-action assisted in the details of the carving 
out to some extent there can be little doubt; but these matters will 
be fully entered into in a subsequent Report. 








few exposures ; 

Quarry. From the veel ween ent i Eaowiaiee 

Silurians it is suggested that they are probably on a satiiett lower 
ological horizon than the rocks of the Pomeroy series. From a 

fetter tter received from Mr. W. Staunton, it would aj appear that this 

authority, judging from the contained graptolites, considers the rocks 

of the Pomeroy series to be the equivalent of the Lower Llandovery, 

or the uppermost rocks of Cambro-Silurian age. 
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6. Conglomerates and other arenaceous rocks. 
5, Green sandstones and shales, with limestones and calcareous 


beds. 

4. Red arenaceous rocks, with a few green beds and subordinate 
limestones, 

3. sav He Giasuaca (now Dungannon and Omagh Railwey 
valley). 

2. Thick eurite under a limestone (Aghnaglea). 

1, Shales and limestone near the Camowen, probably belonging 
to the ‘ Pomeroy series.” 


The shales and impure limestones (No. 1) probably belong to 
outlying exposure of the “ Pomeroy series,” as previo 
The limestone in No. 2 was formerly extensively quarried, but the 
quarries are now planted by Lord Belmore.!’ The limestone and ase 
ciuted beds (No. 5) in Tandragee are very similar to those in th 
country N.W. of Ballaghaderrcen, hereafter described, but in the Tur 
dragee beds fossils have not been found as yet. 

In the country southward of Six-milo-Cross, and in the neighbour 





Lit is probable that it was from this locality that the fossils wore seat ® 
Griffith of which he said, ‘1 got fossils from that country in rock file ht 
Toormakeady limestone, but never had time to visit the place mycelf” Bee Sue 
in Press, page 600, 
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NOTE ADDED IN THE PRESS. 


From Glashagh, the valley adjoining Lord Belmore’s Mr. 
Thomas Plunkett, M-R.I.A., hal eext’ me a pleco. of) panes 
boulder of a greenish argillaceous rock. This rock is similar to 
some of the rocks of the ‘‘ Pomeroy series,” and contains com= 
mon therein; but it is also similar to some of the green argillaceous 


as yet. The principal fos Zeptana serioa, is one of the character 


istic fossils of the Toormakeady Silurians, and therefore it 

ee ear is the acloreece O arey Gok oh tee The bale 
could haye come from the Pomeroy area, as the pe 
that was towards the south; but, as I have 

may possibly be an outlying exposure of these to ne aad 
this place ; while it is also possible that the “Gi fault” 
bring up the rocks of the eroy series” under drift of | 


yalley. 


EXPLANATION OF PLATES. 


Plate XVI., Fig. 1.—Map of the Pomeroy area, showing the probable aE 
of the rocks of the ** Pomeroy serie” and some of 
eruptive rocks of the Altmore district. 

Fig. 2.—Aghafad ection, showing the probable unconformabiity 
between the rocks of the “ yy series”? and the 
“Lower Old Red Sandstone.”” 

Fig. 3.—Glenbeg section, showing the reversed porition of i? 
eurites and tuffs. 

Fig. 4.—Shane Barnagh’s Sentry-box, section of the eurites, taf 
and associated rocks. 

Fig. 5.—Sections showing the relations between the Silurian nat 
vf Laing Creggaunbaun, Mweelrea, Salrock, 9! 

Plate XVIT.—Longitudinal ‘ect 

in th 





Sections showing the relations between the beds in the Mwabt! 
azd Partry Mocntains with those to the north in Cag 





3 Principal sections in the looginli! 
section from: Moweelrea to Croagh Moyle; and the thin 
the sxtions aces the cross sections from Calta & 
Plate XVI. 
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“ties marked by Earthquakes. 505 


the connexion between vol- 

y,, the connexion between 
“hirdly, the connexion 
48 of jointing, there 
-oast-line directions and 

.s itself. 

Shy 1 a series of years be taken, 
$ a map; if, furthermore, the 
ay ‘ tori on the globe be also laid 
<g > my theory be well founded) be 

~e earthquake localities and these 
cs. 

: map of Europe, which I now submit 
. by marking the earthquake localities 

aoe let, Perrey, and Fuchs down to 1880. 
-alities mentioned, I was unable to distinguish 
frequency of occurrence, except by hatching 
shocks have extended, and rehatching or cross- 
-he reoccurrence of the earthquake under the same 
single localities, however, a simple round or small 
adicates that they have been cited as having suffered at 

ok. 
2 map has been before prepared, and the present one must 
rather as an essay than as a complete work. If intensity and 
acy could be represented on such a map, very interesting rela- 
would certainly be established thereby. If, moreover, such map- 
ould be done on a globe, still more remarkable results might be 
ied to follow. 

. examination of the map shows that as the localities are multi- 

so does their tendency to develop into certain lines become more 

i; and considering, on the one hand, the meagreness and incom- 

ess of these records down to the middle of the last century, or 

wmcement of the present, and on the other the shortness of historic 

s regards the development of geognostical phenomena, the results 

‘sted by the map must be considered as distinctly pointing to a 

connexion between coast-line directions and certain earthquake 

ts in Europe. 

the localities lying in Europe and around the basin of the Medi- 

ean, which have been and continue to be marked by frequent’ 

olent earthquakes, the following are the principal :— 


dy and Sicily. 
e Adriatic coast-lines. 
one and the adjacent islands. 

space bounded on the west by the Rhone, on the 
cast by the Mediterranean coast-line from Marscilles to Genoa 
e prolongation thereof from Genoa to Trieste, and on the north- 
y line extending from the Vosges to the neighbourhood of 

272 
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He. (This triangular space takes in Switzerland and part 


» Rhine district, extending from the confines of Bai 
-tland to Holland in a direction nearly north and sou! 
pe tiny about one hundred miles in th from west to 
ane axony district, more circumscribed, but perfect! 
marked, 
Various districts in France, particularly the line of the Pi 
'Great Britain. 
The west coast of Por 
The south-east coast of Spain. 
Sweden and “--—-~ 


Outside Euro) n connexion with the Modite 
nd Black Seas :- 


Asia Minor, ist coast and Sea of Marmora. 
The north eo 

The Syrian ¢ 

The line of t ites 


As explained in the n On the Prismatic Forms of 1 
of Basalts,” I traced on tuc g.ve sixty-seven coast-line great 
correlated by certain angular relations, and of these great cin 
following traverse Europe and the adjacent continents :— 


2. East Cape Madagascar. 
3. West coast of Read Sea. 
4. East coast of Red Sea. 
5. Coast of Syria. 
7. West coast of Morocco. 
12. Southern boundary of the tertiary formation of the 
States. 
18 East coast of South America. 
14. North coast of Africa. 
15. West coast of Portugal. 
16. East coast of England. 
23. Caucasus great circle. 
24. South-east coast of Africa (Sofala coast). 
28. Axis of Sumatra. 
32. North-east coast of Persian Gulf. 
50. Promontory of New Ulster. 
51. East coast of Sweden. 
53. East coast of New Zealand. 
52. West coast of Sweden. 
66. South-west coast of Australia. 
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No, 12—SOUTHERN BOUNDARY TERTIARY FORMATION, U} 


STATES. 

Gulfof Mexico, . . Victoria Fort. 

Canada, . 3 o . Lake Erie, Buffalo, Lake Ontario, Trent 
St, Lawrence (parallel to course of), O1 


Anticosti Is. (north-west point of), New 
wick, Coast of the R. 5t. Lawrence. 


Labrador, . : ni - Bouth Coast, York Point, Straits af Belle-[s) 

Ireland, . : 4 . Shannon Month, Foynes. 

Wales, . . South Const, St. Bride's Bay, Oystern 
‘Weston-super-Mare, 

England, . . . . Mendip Hills, Southampton. 

Prance, . . . . North of Dieppe. 

Switzerland, . Basle. 

‘Tyrol, , . Trent. 

Italy, +5 8 Wiemifon, 

Dalmatian Coast, . . Herzegovina and Mont 

Turkey, +; + Monastir, North of Mt, Olympus. 

ZBgean Sen, . . . Skyros, Cos, Rhodes. 

Syrian Const, .  . El Arish, 

Arabia, 3 . ‘A . Mt. Siebam, C. Guardafin. 

South Pacific, . . . Pamuan Is. 

Mexico, . . . . West Coast, near Guadalsjala; ©. Cari 
Zacatecas Territory. 


No. 14.—NORTH COAST OF AFRICA. 


Ceuta, . . . . Alboran Is., Coast of Algiers. 

Sicily, . . . . Mt. Etna. 

Morea, |. . Argos. 

Asia Minor, . . . South Coast of, Malesso, Salotkeb. 

Cyprus, . |... Northof. 

Syria, . . .  . Antioch, Aleppo. 

Persia, . . Ispahan. 

Beloochistan, . .  . Khozdar, Sheivan. 

India, . . . . Viziampatam. 

Andeman Is., * : . North Sentinel. 

Malaya. 

Borneo, 3 South-west point of. 

Sambawals., . .  . East point of. 

North Australia, : . Cambridge Gulf; runs parallel to south cos 
Carpentaria Bay. 

New South Wales, ; . C, Byron. 

New Ulster, . . Bay of Islands, 

Peru, om ot : North-west point of, Loja, Lobos Is. 

Ecuador, . * rs + Santa Rosa. 

New Granada, 3 Moreno, Orinoco R. Mouths. 

Madeirals., - : . St. Laurence. 


No. 15.- WEST COAST OF PORTUGAL. 


Mogador. 
Portugal, . a . €. St. Vincent, Lisbon, Oporto. 
Spain, of “ a Vigo, Santiago, Corunna. 


Ireland, & 7 Waterford, Coast of Antrim. 














Axis of Lake Wetter, : 
East Const of Bland Is, 9. 


East Coast of L. Wener and Axis of 


Porsanger Fiord, 
General direction of Kiolin Moun. 
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in the following investigation. It can readily be shown 
xt O' lie in the plane corresponding to a point O, thes 
plane corresponding to Q’, and the line joining @ and 0’ 
Pine invariant ot ee to the at Also iti of 
ing points es passing a given line is » 
waiich may be called the corresponding Bante ‘the given 
» xelation being reciprocal, 
8 now consider the binary cubie— 


SH qe + Sa,ePa* + Saeed? + ayes =as=—b2 =e}, ke, 
iting Clebsch’s notation. 


y our transformation the binarv cubic is transformed into a pline 
| equation of which is— 


ay X + Ba; ¥ + ouyel + a, =0. 
Now it can be easily shown that the corresponding point of this 
plane is given by the er Aa 
X=a, F=-dy Zea, We-a 
‘We shall call it the point 0. 
Il. 


It is known that through any point O in space can be drawn one 
chord, mecting the curve in two points. Let us now determine thes? 
points, being given the point 0. 

The co-ordinates of the linc joining the points on the curve, the 
parameters of which are 2,: 22, yi: Y2, Tespectively, are casily fou 
to be— 


@=Mods, f= 4AP- Acs, 
b=2dd:, 9 =-2Aidy, 
c= Ay, ha A’, 


where 
Ao = 22Y2, 2A1= Nyrt+ ity Ar=zZiyr- 


Now take two equations of the chord, viz. :— 


aX+b¥+eZ =0, 
hY-fZ+aW=0, 
and these furnish us with— 
OoX+2A,F+A,7 =0, 
A ¥+24,7+A,¥=0. 
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y to show that 
Yo = 3 c9 (45 0 — 0 4) — Bey (dy — ay") + 
(dos — dy09 — 3( ay 45 — a ts) ) ly 
=B{a9d, —a,4o) +(aa)*do: 
a= 6(aA)a? 4, + (aa)rd2. 
in the same way 
k,=6(ay) ay. — (aa) BY. 


We have now expressed g ~~ * in terms of Clebsch's forms, and 
represent them as follows : sovariant g,* is transformed into | 
ine which is the polar plan: with regard to the polar quadr: — 
In like manner £38 transform nto a plane which is the polr 

ne of O with regard te the r= uadric of O. ‘These theorem 
immediate algebraic conseqi c of the method of generation od 

» covariants g and &, 

Vil. 
We now discuss Clebsch’s two ar covariants p, and =. 
If through a point X, ¥, Z, 1., d two points on the curve, he 
parameters of which are given by the equation 
AL = Aor? + 24,2122 + doz? =0, 


we draw a plane, it will mect the curve in a third point determined 
by the equation 


2 (MoV + 24,274 A.W) + 22{ AX +24, ¥+A;Z]} =0. 


And if we suppose that A is the Hessian of f, and that the point 
X, Y, Z, Wis the corresponding point O’ of the plane ¢, we find the 
above cquation becomes 

(Aa)*a,=0, or p,=0. 


Hence the lincar covariant p, is represented by the point in whid 
a plane through 0’, and containing the chord through O, meets t# 
curve, a similar construction representing 7,, where 7, = (Aa)'s, 


VIII. 


We now turn to the quadratic covariants. The cquation dete 
mining the parameters of the points in which a chord through #) 
point on the line OO’ is 


MAZ+2\y02 + py? =0. 





= 
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It remains to disonss the pe T= Ae The vases 
5 invariant may be geometri ways V 
+0, the planes through any tea Ta the faerpelte bit 
cnords through O and O’ respectively meet the Se form 4 
monic system. Again, when Z'= 0, the polar quadric of 0} 
throngh 0’, and wice vorsd. 

In this investigation Lhave adopted throughout the notatia 
procedure of Clebsch, which lends itself more readily than 
methods to the identification of binary forms with their gow 
significations. 


NOTE ADDED IN THE PRESS. 


For convenience, I give a list of the invariants and covariat 
system of two cubics, of which there are, according to Clets 
Gordan, twenty-eight forms in all, and which I discuss geomet 

Professor Cayley has, however, drawn my attention to t 
that two of the linear covariants (xa‘a* and aaa") of Clebsch a 
oe have been shown to be non-fundamental pacer 

oe Sylvester’s ‘Tables of the Generating tions,” A 
of Mathematics, t. ii. (1879.) 


Table of Covariants and Invariants of a System of Two Cub, 
Seven Invariants— 
aa; at, a, ata’, aa, a: Pa’. 
(aa); (AA’), (A®), (Av), (vO) (vv'), A) (Ov) (At 
Six Linear Covariants— 
ra’a, aa’; ra'a, raa’, ra, ra 
(Aa)*a,, (Va)ta,; (aA) (a4’) d',, (QU)? @ (KV) E, (av) (a 
Six Quadratic Covariants— 
aa, aa, va?, ata, rae’, rad, 
AY, OF, VF (A0)A,0,, (AV) ALVe (VO) 0.0. 
Six Cubic Covariants— 
a, Pa, we, Xa’a, wad, Pa. 
A, a2, QA, (Aa) A,a?, (Va) v.as, AY. 
One Quartic Covariant— 


a 


waa. 
(aa)aZa/7. 
In this Table I have identified, at the suggestion of Profess 


ley, the Covariants given by Sylvester, with the notation of | 
and Gordan. 
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‘continued. 
curvilineata, nov. sp. Very rare. 
gracilis, Will. Very rare. 
striato-punctata, P. & J. Very rare. 
semistriata, Will. Common. 
aspera, Reuss. Very rare. 
hispida, Reuss, Very 
caudata, D’ Orb. ments 
marginata, W. & J. as 

var. D’Orbignyana, Sequenza. Common. 

var. ene nee P.& J. Very rare. 

uadrata, Will. Very rare. 

ornata, nate, Will Very Tare. 

var. "trigono-ornsta, Siddall. Very rare. 
lucida, Will. Common. 

var. (trigono-) oblonga, i engoa Very rare. 
lagenoides, Will. Ver 
squamosa, Montagu. eae common. 
hexagona, Will. Frequent. 

Larevimma, D’Orb. 
carinata, D'Orb. Very rare; a single specimen only. 
Noposazta, Lamk. 
raphanus, Linn. Very rare; a single specimen only. 
scalaris, Batsch. Rare. 
pyrula, D’Orb. and dentaline variety. Very rare. 
hispida, D’Orb. Very rare; a single specimen only. Ne 
Britain. 


Dentatrma, D’Orb. Rare. 
communis, D’Orb. Rare. 
consobrina, D’Orb. Very rare. 
Vaerxotina, D’Orb. 
legumen, Linn. Very rare. 
linearis, Montagu. Very rare. 
Mazerrvzina, D’Orb. 
glabra, D’Orb. Very rare. 
CristELLarta, Lamk. 
rotulata, Lamk. Very rare. 
vortex, F. & M. Very rare; a single specimen only 
Ireland’s Eye, seven to nine fathoms. 
cultrata, Montfort. Very rare; a single specimen only 


Treland’s Eye, seven to nine fathoms. 
crepidula, F. & M. Very rare. 
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monruia, D’Orb. 


Tactea, W. & J. Rare. 
gibba, D’Orb. and yar. sequalis, D'Orb. Common. 
oblonga, Will. Rare, 
Pei aw D'Orb. Frequent. 
iformis, Remer. Very rare. 
eylindroides, Romer. Very rare, 
concaya, Will, Very rare. 


parva, D’Orb. 
angulosa, Will. Rare. 
tursa, Ebrenb, 
vivipara, Ehrenb. Very 1 
tubereulata, Brady. Very off Ireland’s 
Eye, seven Sonia fa 
(tra, D'Orb, 


universa, D'Orb, Very 1 
(ozmmra, D’ Orb. 
bulloides, D’Orb. Lo 
inflata, D’Orb. vera 
era, P. & J, 
spheeroides, D’Orb. Very rare; a single specimen only; off 
Howth, eleven fathoms. 
mara, P. & J. 
rosacea, D’Orb. Common. 
pietularis, D’Orb. Very common. 
eloti, D’Orb. Very rare. 
Wrightii, Brady. Very rare. 
ornsctrxa, D’Orb. 
Mediterraneensis, D’Orb. Frequent. 
carotina, D’Orb. 
lobulata, Walker. Very common. 
orotoma, P. & J. 


auricula, F.& M. Very vare. 
i, Reuss. Very rare. 
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Phosphorus Pentoxide . 










Water, - . 
Silica, . 


WONT 





When the correction for intruding silica is made, the correspon 
dence between experiment and theory becomes quite satis g 
Still it would scarcely be justifiable to accord specific rank to this 
mineral on the strength of a single set of numbers, and I should pre 
fer to regard the specimen analyzed as yariscite slightly admixed with 
a more basic aluminium phosphate. 

§ VII. It is, on the whole, evident, from the analyses of gibbsite, 
variscite, and peganite, which I have now given and discussed, that 
any native basic hydrate of aluminium, if it were made up, say, of one 
molecule of the normal native hydrate simply associated with one 
molecule of the normal native phosphate, might be expected to lose, 
when heated to 100°, all the water attached to the latter compound, 
and none of that belonging to the former. 
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in Se No doubt ean be ee ae the yao 
to ific rank, although its claim not 

mineralogical text-books." I give here the mean lewd obtained 
by Forbes from his three analyses, and the corresponding numbers de- 
manded by the formula he adopted :— 





SMLOu FOr HO, 

















On placing the finely-powdered mineral over sulphuric aeid in vac 
it lost little more than traces of moisture: but at 100°, or ratheris 
the water-oven, a very different result ensued. Here are the figures:— 
Anal. 11.°37 gram evansite lost in vacuo in 36 hours 
004, «HO. At 100° it sustained a further loss of 
“0795 ,, H.O. On moderate ignition the remainder, 
“0685 ., H,0, was evolved. 


The percentages of water to which the above reaults correspond art # 
follow :— 


Loosely combined water, lost at 100° 
Water, lost on ignition, 








Total water, © 6 4} 6 = 41-07%, 


Now if evansite contains 18H,0, the loss of 
10 H,0 corresponds te 23+26°%, 
8 H,0 3 yy 18°61% 





41-87%, 
These numbers leave no doubt as to the peculiar position occupied by 
evansite amongst the aluminium phosphates. In accordance with the 


12 Rammoleberg’s Vineral-Chemic, Ind ed., vol. ii., p. 320. 








VI. In " 1 1 
the Royal Irish Academy for the liberal grant which enabled me to 
secure the material upon which I have worked. And I cannot refnia 
from naming in this place the generous gift made to me by Mr. Heary 
Willett, F.G.S., of Brighton. Helearnt that a large and ‘efficient ai 
pump was necessary for the proper carrying out of the drying in vaew) 
of the several mineral species analyzed during this inquiry. Mr. Willett 
gave me for this purpose one of Bianchi’s magnificent air-pumps, ats 
cost of something like fifty pounds. 
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mumerons ranges of cliffs are safe to climb and there are 
few points available for alpine plants that I not succeed in 
examining. 


There are several Inkes in the Reeks; thirteen fall within the 
oe pore laid down. Some of thoes ar at eee 

les, as Cummeenoughter (the “ Devil's king-glass” ) at 233! 
feet, and Cummeenapeasta at 2156 feet; while, by incl Lake 
Acoose at 500 fect, we have means of comparison at various 
for about 2000 foct of the altitudes ot which different 

plants can exist. All these Jakes I examined ; but the chief h 
te the alpine plants in the Roeks lie, as a rule, at higher 
than even the uppermost of these lakes. No general rule, 
that of height, would gnide a botanist to the rarer plants; 
occur upon cliffs with various aspects, at both northerm anid 
ern sides of the chain. Absence of the direct influence of 
sunlight, with moisture, and a sufficiency of cliffs, enable 
plants to descend to a level more than usuall low, as on the 
above Lake Auger in the Gap of Dunloo. ese latter ore 
the worst, though at the same time most attractive, cliffs, 
throughout the Reeks. It will be found, however, 
plants ascend to a more considerable height upon the southem 
upon the northern flanks of the range. I estimated this difference s 
a rough average of about 500 feet. 

The most inviting ground for a botanist lies perhaps amongst the 
cliffs south of Lough Engher, at the head of Cumloughra. ‘There ix 
however, a high valley, or rather series of coombs, to the north of 
Lough Googh, which is more alpine in its botanical facies than any 
other point “of the Reck. Most of the alpine plants of the range grow 
here to perfection, while numerous grottos shelter a luxuriant growth 
of ferns, which are, I think, inaccessible enough to be tolerably safe 
from the depredation of collectors. A good colouy of holly fern was 
here discovered, while green spleenwort and brittle fern are evers- 
where abundant. 

‘The variable Draha incana is also to be gathered here, and several 
saxifrages are very common, The amphitheatre of cliffs around the 
“ Devil’s Looking-glass” is attractive ground for explorations als. 
In the upper margin of these precipices Lira caespitoxa, var. alpina, § 
viviparous form, uot previously recorded in Ireland, but known ot 
the Scottish Highlands, is frequent.!. L have gathered this form al» 
upon Baurtregaum i in the Slicve Mish range, west of Tralee, at 2200 
feet, and upwa From the crest of these cliffs westward, abort 
the “ Looking-glass,” the view obtained, as one looks across the 
lonely tarn below, through a vista opening up the Hag’s Glen, and 
its towering precipices surrounding its two lakes, stretching far eas 
ward amongst heights and peaks across a broad valley, to be closed up 


He 


fled 


tie 


coal 

















1 See under lira at 3100 fect, post, 
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Aybutua Unedo. 


The following are rare plants in Kerry, for which I discovered net 
localities on the Reeks :— 


Thatictrum minus, HTieracium anglicnm. 

Subularia aquatiea, Empetrum nigrum, 

Elatine herandra. Salix herbacea. 

Filago minima. Malaxis paludosa. 

Antennaria dioica. Sparganium natans. 
Carex limosas 
Polystichum Lonchitis. 


As these are the highest mountains in Ircland, I recorded tht 
ranges of plants with much care, and repoated corroboratory checks 
T mention this lost it bo thought my notice of altitudes is given 
profusely. 

Further, [ purposely refrain from making any general statemualt 
with regard to muontain botany, or remarks of comparison with oth 
Irish ranges, until Letter enabled to do so by a more complete a 
perience. 

I wish here to make a remark upon the saxifrages: Havitt 
submitted a serivs to Mr, Baker, of Kew, he refers all thy & 


a a 





this plant; it was very s n the t station, : 
Cummeenmore (3140 feet) it was dwarfed and dead. It straggle: 
up to 8250 feet on Carran Tuohill. 

Fostuca duriuscula (Linn.)—Also at 3140 feet on Cummeenmar; 
viviparous at 3100 feet on Caher, 

Juncus squarresus (Linn.)—Up to 3000 feet on Caher. 

Carex stellulata (Good.)—3050 feet on Caher ; 8000 feet down Cum 
meenapeasta. 

Hymenophyltan Wilson’ (Mook.)—This fern is yery abundant, forming 
carpets amongst the loose boulders on the summit of Beenkeragh; 
at 2900 feet on the Caher cliffs, 8. W. from Cumloughra, andire 
quent ut lower heights. 







Cangan Tvours (8. W. Sipe). 
3280 feet. 


Thymus Serpylium (Lino.)—Very common from abont 3000 feet dow 
ward, especially about Cumloughra; at 3100 feet Bea 
keragh, 

3200 feet, N.W. side. 
Viola aylvalioa (Bub.J—Oocurs up to 3100 ieet on the north side 


Cahor, 


“vr i 
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Sumer N.-E. rnow L. Cornacmaone. 
» 2776 foet. 
Eriophorum vaginatum (Linn.) 
Currs §.-W, rrow Coamovenna. 
2610 feet. 


Angelica sylvestris (Linn.)—Afterwards not unfrequent; 2550 tect 
above Lough Googh. 
Polypodium vulgare (Linn,)—Common below. 


Canray Tvonrtn (8.-W. Sx). 
2850 feet. 
Ranunculus repens (Linn.)—Rare at great heights; 2450 feet on 
ah 


Caher, 
Viola palustris (Linn.)—2200 fect above Lake Googh; frequent st 
lower levels. 


Carex Eb (Linn,)—Common at lower levels, from 2300 foet dows- 
wi hb 


Crorrs Norru or Laxr Goocr. 
2550 feat. 


Draba incana (Linn.)—And at 2470 to 2380 fect on cliffs looking 
south between Cummecnmore and the Black Valley. In tw 
distinct gullies here, and not scarce in a limited space above 
L. Googh. Only occurs on the south side of the Reeks. Varies 
much in hairiness, incision of leaves, etc. 

Cardamine hirsuta (Linn.)—Again at 1390 fect in the central gully 
from Cumloughra ; not at greater altitudes, 

Stellaria media (With.)—Not met with elsewhere at any great height; 
975 feet, Beenbane. 

Veronica Chamadrys (Linn.)—Again at 2470 fect on the southern side 
of Cummeenmore, and 1950 feet in Cumloughra. 

Poa annua (Linn.)— Again at 2250 feet on the southern side of Cum- 
meenmore, and at 2400 in Cummeenoughter. 

Carex binervis (Sm.)—And at 2470 fect in Cummecnoughter ; common 
below. 

C. panicea (Linn.)—An unusual height for this sedge; 1850 feet, 
Cumloughra. 

Polystichum Lonchitis (Roth.)—I discovered a colony of well-growa 
plants of the holly fern in : iti 1 trast 
any future visitor will disturb it as littl This, one of 
the rarest Irish ferus, grows also sparingly on Mangerton and 
Brandon in Kerry, Elsewhere in Ireland it occurs only on the 
Ben Bulben and Glenade : 


“em Mia 
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ConmzENMORE, BY THE Luxe, 
2350 feet. 
Rowunculus Ficaria (Linn.)—And at 2250 and 1950 fect in Cun- 
loughra. 
2838 feet (Ordnance height.) 


Luoetes lacustris (Linn.)—And in Lake Eighter, 1500 feet. 
Cure §.-W. reo Cusrovenna. 
2300 feet. 


“Par dupe Ci J—A solitary seedling. Again at 1960 feet @ 
Beenbane ; eee a teas 


Sours Smr or Comreenmone. 
y 2300 feet. 
Stellaria uliginosa (Murr.)—And at 1558 fect, level of lakes in Cut 
loughra ; frequent below this last height. 
Heap or Cumovenna. 
2300 feet. 
ce oad ie ievine (Both.)—Not elsewhere at any considentlt 
ight. 


2250 feet. 


Oxalis Acetosella (Linn.)—Becoming frequent at about 1800 feet. 

Digitalis purpurea (Linn.)—At the same height on the southem silt 
of Cummeenmore; not frequent for about a thousand feet dows 

Melinia cerulea (Mench.)—Not abundant for about seven hundred 
feet lower down. 

Juncus conglomeratus (Linu.)—Frequent in upper valleys. 


Asove Laxe Commmenmone. 
2250 feet. 
Pinguieula grandiflora (Lam.)—I gathered this beautiful plant 
flower at this height, and again at 1780 fect in the Hag’s Glen. 
Sourm Sipe or Commeexsone Movntar, 
2250 fect. 


‘Several lowland plants reach an unosuil 

height on this southern face of the 

4 Recks above the Black Valley. Prim 

} rose occurs again at 1850 feet, Cum- 

[ loughra; Veronica officinalis at 1068 
fect above Curraghmore Lake. 


Veronica officinalis (Linn.) } 
Primula vulgaris (Linn.) 


a 











1700 feet. 


Pteris aquilina (Linn.)—At 1650 fect, Cumloughra ; 1550 feet, Cur 
mecuapeasta and Skregmore. 


Cousoverna (ar S.-W. Exp). 
1650 feet. 


Saxifvaga Geum (Linn.)—-At 1150 feot on the Bull's Mountain, 6»p4 
‘Dunloe; at 1090 fect, Breenbane. 8. hirsuta occurs also 2 
the lakes in Cumloughra, and in Glencaragh at about 700 {e+ 
Sce introductory remarks. 


Pou triviatis (Linn.) 
Hac’s Toor. 
1650 feet, 
Agrostts alba (Linn.) 
Link Goown. 
1600 feet. 


Potamogeton pusillus (Linn) 
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Cumxovenra Laxe Leyzy. 


1550 feet, 
nunculut Flammula (Linn.) 
tgina procumbens (Linn.) These, with most of the other 
tabiova succisa (Linn. lowland plants alreaily mentioned, 
alium (Linn, occur aes freely now. The alpine 


‘arthecium ossi) ene) flora has almost entirely disap- 
inous acutiflorus peared. : 
"yceria fluitane ‘rows 


Hie's Grew (on Comamenareasra), 

1550 feet. 

‘runella vulgaria (Linn,}—And at 1200 feet, head of Glencaragh. 
Buts's Movwrany (asove tax Gar or Dostoe). 

1500 feet. 

eplonium Adiantum-nigrum (Linn.) 
Frvoras Rrvez Vater, 
1470 feet. 


ioore Primes 
Omicera Peric (Linn.) 
Brenzane. 
1450 feet. 
Wonyanthes trifoliata (Linn.) 
Laxe Etourer (at Evrrance to Cumtovenns.) 
1425 feet. 


rs Flos-ouculi (Linn.) 

jum palustre ( Linn.) 

Storella lacustris (Linn. at 1000 fect, Lake Curraghmore. 

Perganium minimum (Fries.)—And at 1280 feet, Lake Callec, Mount 


ries polystachyum (Linn.)—Upper limit at same height on 
qisetum limosum (Linn.) 
Srazam oct or Laxe Erguter. 
1400 feet. 
sdume onglioun (Linn.) 
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Mounzam nove Laxe Averr my tz Gar or Dosuor 
1400 feet. 
itima (With.)—Not met with elsewhere on the Recks. 
Asove Laxe Cusmeenmone- 


1380 feet. 
+ Helix (Linn.) 
phylum eae (Linn.) 
Devt alba (isn) 
Saliz caprea (Linn.) 
Asove Las Comnacmmonr, 
1350 feet. 


ee repens ts? 
ix awrite (Linn, 


Mount Brasser (Soura Sm). 
1 ) feet. 
Ajuga reptans (Linn.)—And at 820 feet in Glencaragh. 
Hac’s Gren. 


1350 feet.’ 


Ilex aquifolium (Linn.)—The finest hollies I have ever secn grow 
grove farther down the glen by the Gaddagh River. 


ComarENacaPPuL. 
1350 feet. 


Lathyrus macrorrhizus (Winn.)—Scarce: at 550 feet, near 
Acoose. 


By rue River Fixetas. 
1340 feet. 


Euphorbia hyberna (Linn.)—At 1200 and 950 fect in Cummeca: 
pul; common lower down. 


CUMMLENACAPPUL, 
1300 fect. 
Salix cinerea (Linn.)—Very scarce und stunted. 
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Loven Carnes, Mounr Brassen. 
1250 feet. 


wbularia ee (Linn.)—And im Lake Acoose, 507 feet at the 
northern side. 

‘obelia Dortmanns (Linn.) — And in most Tower lakes, Acoose, 
ewer 


And at 1100 feet, LoughCalle, Hag’s Glen. 
me’ paaecls eg wae thle (ery 975 feet, ee and 740 feet, 
Lake Curralee, 
‘Warersnep, serwren Rryx) (OUEENDUFF. 
120( 
Mortum posi (Linn.) He 
anus nigricans (Linn.)—At 11¢ 
Yodia deoumbens iv. J—At al | in Cummeena- 
tetylis glomerata (Linn.) 
Loven Gouna 
112% 


latine hexandra (D.C.)—On the 1 if the lake. 
Whitriohs hamutata (Kntz,)—C. \rorme vet, Lake Curragh- 
more. 


Bow’s Movwrar. 
1100 feet. 
wus carpinifolius (W. & N.) 
Asove Laxe CunnagHMone. 


1100 feet. 
leis sepium (Linn.) 

Sxpremone. 

1100 feet. 
rica gale (Linn.) 

1050 feet. 


reser retmnaifelis (Lis (Linn.)—1010 feet on Beenbane ; 1000 fect, cast 
from Lough A: 
bynchospora alba (Wahl. ) 
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Laxe Cuanscnmore Leven. 
1000 to 1010 feet. 
Myosotia repens (Don.) 
‘Sanaa ayleatious (Linn.) — 
Polygonum Hydropiper (Linn.) 
Juncus supinus (Mench.) 
J, bufonius (Linn.) 
Holous lanatus (Linn. ) 
Aira caryophyllea (Linn.) | 
Hymenophytlun tunbridgenso (Sm.)— Forming dense ond beanti 
carpets amongst large boulders by the north-eastern may 
of the lake; 800 feet in Cummeenacappul. 
West Srvz or Cvanernacarrut 10 BERxsaxe. 
976 feet. 
Anagailis tenella (Linn.) 
Hypericum elodes (Linn.) 
By Sretam rrom Lover Gooom, 
970 feet. 
Pinguicula lusitanica (Linn.)—At 950 feet, east of Lake Acoose. V 
scarce on the Reeks. 
Azove Lae Acoose. 
950 feet. 
Carex precox (Jacq.) 
CuMMEENACAPPUL. 
950 fect. 
Sonchus oleraceus (Linn.) 
Brit’s Movntam. 
940 feet. 
Cotyledon Umbilicus (Linn.) 


Between Lake Acoost axp CumLovcnpa. 


850 feet. 
Drosera anglica (Huds.) 
Hae’s Gren. 
850 fect. 
Crataegus Ozxyacantha (Linn.)—50 fect below this, cultivation { 


appears. 


“ am a 
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Br rae Srazam rom Loven Gooen. 
850 feet. 
birpuas Savis (8. & M.)—Not seen elsewhere. 


Br Sovnce or Rrvez Cazson, East ov Maomantavavx (Bama.) 
850 fest. 
rylus Avellana (Linn.) 
Mehypoditun aylcatioum (R. & 8.) 
82( 
‘munda regalis (Linn.) 
_ Crwmoreacarr 
800 
ius corniculatus -) 
tuicula europea ) 
Laxe Conner 


eaean (fie ) 


Rerernes 


bricularia vulgaris ( orcLiza.) 

Waris paludosa (Sw. = the spongy margin of the lake in small 
quantity. This rare little orchid has been gathored in Kerry 
before. 

larganium natans (Linn.) 

inpus fluitans (Linn.) 

re ‘chime (Fries.) 

Himosa (Linn.)—Forming a fringe around the edge of the lake. 
This rare and graceful sedge has been gathered in one place in 


previously. 
enpule (8 (Good.) 
Cuno EEN ACAPPUL. 


720 feet (cultivation appears in patches.) 


Tepes iene a 
mez obinesfolius (Linn.) 
vples petula (Linn.) 





Sparganium ramosum (Huds.) 
Anove Lake Acoosr. 
550 feet, 


Quercus Robur (Linn.) 
Potamogeton polygonifolius (Pourr.) 


By rue Sraeam Prom Loven Goosen mro Brack Vanier. 
520 feot. 


Arbutus Unedo (Linn.)—One old tree. I met with the arbutus 0” 
where else on the Reeks. 


CousmeenacarpuL, West Siz; Bernnaye. 
500-510 feet, 
Stellaria graminea (Linn. ) 


Rosa canina (Linn.) 
Fraxinus excelator (Linn.) 


\ om 
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Laxe Acoose Lever. 


bifolia A rai Tong! lows. 


es radicans (Sw.)—A shepherd taa anv\, » walere he had 
gathered, and exterminated, the Killarney Fern here. I 
not find it anywhere on the Reeks, but it probably still 
tat their base. 


Daisnana, West or Gar or Duxtor. 
(?) 400 feet. 


Wma (Linn.)—On stony ground near the base of the moun- 
vy the river. This has not been recorded from Kerry before. 
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—On mz Equation oF A Taxcrt Core to A Qrapnre, nEFE 
ane Axes. By Jomn C, Mater, Professor of Mathem 
teen’s College, Cork. 


(Read, April 10, 1882.] 
‘ollowing purely analytical method of forming this equatiot 
new :— 
he quadric ; 


ast + by + ont + Qhay + 2gre + Dfys + le + 2my + Inet d=! 
be referred to its axes, the equation is 


ey 2 
a BY yes 
where 
@ A g t 
a= |* 3b tf nm 
g f « * 
q nm n ad 
a h g 
B= A b y 
Bi ge o| 


| 
and a, 8, y are the roots of the cubic equation in A formed by eq 
ing to 0 the discriminant of 


ax? + by? + cz? + Qhaey + 2gue + Afyz- 





etryis 
a 


If the quadric be a cone, A vanishes; and in this case being only 
cerned with the ratios of a, B, y, we may write for + where & 


constant selected at will. 
Consider now the cquation of the tangent cone to the quadric 


viz.— 
where 


and 





F 
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o refer this cone to the axes, equate to 0 the discriminant of 


us -m-S@t¥ ty mss (4), 


mest, 
me So 
plsteotiaing Po Realtree and 2, we get the three equa- 


se(5 ~ 


1 oe 


© climinate z, y, » from these eq vespectively by, 


Betcastntniacea 


‘ “ 
4 =\=0, 
F #Geent 5) 
eae 
t pleas ote BT 
RoR ROL Bae nee 
ut the roots of this equation are a*—a,, a’—a;', a'—a;, where 


le @, dy are the semiaxes major of the confocals through 2’, y’, 2’; 
(mee the equation of the tangent cone through this point is referred 
‘the axes, 

# y if >< 0. 


aoa’ a-a*e =a 
a similar manner the equation of the tangent cone through 2’, y’, = 
) the paraboloid 


eo ¥ 
5+ op 28% 
rhen referred to the axes, is 


a yx a 
—"—. + ——_—_— = 0), 
ED Lad Dad 
here Z,, Z,, L, are the values of Z for the confocal paraboluils 
rough the point 2’, y’, 2’ 
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recently fused so 
ing about 12 hours the ammonia was distilled off, and estimated by# 
Nessler test, and from this the nitrogen calculated. 
This process is especially applicable to the estimation of very small 
quantities of nitrates and nitrites. 


Waters becoming much Aérated. 


The first waters to be described were taken from the Dargle rive, 
at Powerscourt waterfull, in the autumn of last year (October, 1881)}- 
The day was bright, finv, and warm; but during the two previous 
misty rain had fallen on the hills, so that there was a slight flood m 
the river, but it was not at all turbid, although it was stated by Lonl 
Powerscourt’s game-keeper, who accompanied me,tu be unusually peaty. 

The first sample was taken a short distance above the fall, st 4 
point where the river flowed rapidly through a deep channel, four feet 
wide, in the solid rock (mica schist), From this to the foot of the 
fall, where the second sample was taken, the river flowed altogether 
over solid rock, excepting a few loose boulders and some coarse grw 
lying in the channel above the top of the fall. No visible drainage of 
any kind enters thu river between these two points, which are sep 
rated, horizontally 400 fect, and vertically 360 fect. 


[wie veut, p, a0 
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of Peaty Waters. 
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Taste B.—Analyses showing chief Inorganic Impurities of the 
River Basin. Results stated in parts per 100,000. 






































Avonmore. 
hi 
‘Where Chief impurities Wet: Traces R 
No.| obtained. determined, eet 4 detected. 
esti be 
| eas 
t,| Glondassan, |Lend, . . 0-08] — | Fo, Ax | jTubil 
‘otal solids, 7°5 — BeSOs | | soatter, 1 
ui. | ClaraBridge,| Lead, . . O04)  — As 
*) Total eolide,, 41] — | HaSOx | | clear, be 
Tnorganicsolids, 3-1 = — 1 
» . 4p — 
mm. |Rathdrum | Lead, = . 0-035)  — _ ‘ 
is Solids, |. 3-9 = = Blightlr) 
|Chlorine, . 16) — - 
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ent residual tidal current acts in a direction 
he to ane earth’s rotation, and lengthens the sidereal day. 
us proceed to calculate its magnitude. 
| We have 
k 1 Qn 
= 400,0007 °" 7" 


"here T = 89,280, the number of seconds in a lunar day. 
Hence 


k 89,280 


To 7 Tex 400,000 7 0°01775 ft. per second. 


Residual Current = - 0-01776 =. 


Ewe suppose a circle described, with radius a, at the surface of this 
frele < = 0, and if ¢, be the ellipticity of the tidal ellipse at the surface 
the water, all the layers of water lying between the ellipse and 
le will leave a residual tidal current depending on the values of «, 
range from «=0 toe=¢. The whole water between the circle 
ellipse will therefore have a residual tidal current corresponding 


de= Z. The whole mass of water, taken for both sides of the ellipse, 
iil be represented by 


mw (ca — a), 


pee denotes the width of the equatorial canal, and ¢ the longer 
is of the tidal ellipse. This mass may be written— 


Mm = ma". 


the retarding couple of the residual tidal current will therefore be— 
8G = - 0-01776 x = x 70 €& x a, 


where G represents the couple animating the whole earth; or, 


0-01776 77 e2a°w 


36 =- 2 
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Now, 
Gsoul= a Fa 
306° 3:06 


(2) 
where J is the earth’s moment of inertia with respect to the axis of 
rotation, and V, is the earth’s velocity at the equator. 

From (#), which may be written 


GT = 22, 
we have 
GT + TE =0. 
Hence rs 
a 
or=- “E> 


Substituting the values of 54 and @, we find 


se 01776 x 3-06 x meat x =. 


aie Ma 





but 


ha Fe 


= 4 eat x55, 


Hence 
82x 5:5 x a 
4%, Ha = —————, 
and 
0-01776 x 3 x 3:06 x 7” x «?0 


a2 32 x 55a 


8t, 


or 


To EF. 
BI=+ Togo a Oe ( 


If we express 6¢ in terms of the number of years requisite to prodca. <f 
any given diminution 87, in the length of the day, we have 


8¢ = 865-25 x Tn, 


which converts (#’) into 
365-25 T310 o) 
8T= 4 ——__ om; (F bw 
Pa + ogo ‘ 


laveHtox——-On the Eyfeets of Lamar and Solar Tides, &c. 609 
t T = 86,400 seconds = sidereal day ; 
1 = 20 x 60 x 6000 = 7,200,000 fect; 
@ = 21,000,000. 
bstituting these values, we finally obtain 
87'= + 3,561,000 gin. (F ter.) 


| range of tide for an equatorial canal, with moon in equator, is 


ae 
=re 8 is the depth of the canal. 
fece, we have 
o-a kB 
oe tw (@) 


Sstituting the proper values, we find for the equatorial canal, 10 
‘es in depth, 


¢-a@=1°275 feet, 


1 


“= 76,500,000" 


{wtituting this value in (¥ ter.) we find 


ar 79) 


Ped 
~~ 76,180,000 * 


Ve would therefore take upwards of 76 million years for the residual 
current produced by the moon, in the ocean collected into an equatorial 
©, to increase the length of the day by one second. 


Sarollary.—As the tidal effect of the sun is one-half the tidal effect 
xe moon, the residual current produced by both would tuke up- 
Us of 50 million years to lengthen the day by one second. 
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Substituting 4 = em and reducing, we find 
y 
To & win 26 8t 
P= +E oasc0n a} 
or, 
365'26 TWweyn sin 2h 
+“ o93,0000 
or 


87 = + 63857 gn xin 2p. CZ, 


Comparing this with the rate of retardation caused by the residual 
tidal current, we find the ratio of the rates of retardation to be, after 
(the same number of years, 


638-57 sin 2 
3,561,000 6 * 


sin | 
577 «" 


1 
' since = 75,500,000" 


Vie of rates of retardation = 2959 sin 2p. 

With any sensible value of ¢, this retardation will greatly exceed 
tat caused by the residual tidal current. 

Substituting for « its value, equation (Z) becomes 


n sin 2p 


ats 25,839" 


(L bis) 


We have also, if x be the acceleration of tidal phase, 


f= Qw x tan 22; 
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From this we calculate the friction corresponding to any value 


of 2 :— 








Number of years 
Acceleration x ‘to Tengthen the| 
of phase ar. > required Soe teced. 
iy 10° 38,993 148,300 
10 20 18,890 75,548 
16 30 11,190 61,668 
20 40 8,194 40,291 
26 60 5,769 33,781 
30 60 3,970 2, 
35 70 2,502 27,497 
40 80 1,212 i 
444 89 120 26,843 
46 90 0 26,839 ] 











Corollary (1).—If we take account of the sun, as well as of the 
moon, the number of years in the last column should be reduced by one 


third ; so that a friction whose coefficient is oe corresponding tos 
. 


tidal acceleration of phase of 5° (or 20"), would increase the length of 
the day by one second in 100,000 years. This is the amount of rete 
dation necessary to reconcile Halley’s coefficient of the moon's secu 
increase of mean motion, derived from ancient eclipses, with the ear 
rection in Laplace’s coefficient made by Professor Adams. 

Corollary (2).—With an amount of friction corresponding to a 
acceleration of phase of 5° (or 20"), the water at the equator should 
rise 812 feet above the level before a surface current could fow 
towards the poles. 
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tition under new conditions. In the present communication I shall 
confine myself to the statement of experiments made with a variety of 
the tobacco plant (Nicotiana longijlora). The seeds were obtained 
from Messrs. Veitch & Sons, and afforded a good erop of young 
plants, which were removed from the seed-hed, and potted singly ia 
very sandy mountain loam, of rather poor quality, the aim being to 
give the plants no more nourishment than was absolutely peesnceg be 
ensure moderate development. When the plants were shifted 
thoroughly 


= 


four-inch pots, they were allowed to become 
and the experiments commenced. 

Several sets of threo healthy plants were picked out, 
members of each set were as nearly a3 possible in the same 
development, i. ¢. they were of the same height, had an 
ber of leaves, and equally strong stems. Exch set was 
the same treatment; j but it will conduce to clearness if I 
a single set. 


EB 
af 


fy 


sul 
trace 


e 


The treatment pursued was the following :— 


No. 1. was watered with Vartry water only, when n A 

No. 2 was watered twice each week with a solution of 0-5 gram 
of pure thiocarbamide in 250 o.c. of water: at other times 
it was treated as No. 1. 

No. 3 was watered twice each week (unless otherwise stated) with 
a solution of 0°5 gram of pure ammonium sulphocyanate is 
250 e.c. of water. 


The plants were under glass, but so placed as to get equal light, 
and to prevent any undue tendency to drawing up or “‘ spindling.” 

The first to show any effects was No. 3 (i. e. that treated with 
the sulphocyanate); at the third treatment with the solution the 
growth was checked, and the plant seemed not only to stop develop 
ment, but even to shrink in a curious way; the leaves began to droop, 
and became rather sickly in colour. The fourth application only 
intensified the symptoms of plant-poisoning by the sulphocyanste, 
hence the treatment was stopped, and the soil well washed out by 
percolation of pure water: after this the plant recovered somewhat, 
and recommenced growth; but it received another dose, which agait 
checked development. Washing the soil was repeated, and another 
rest allowed. This treatment was continued for nearly three months, 
up to the Ist of December, when it presented a very miserable 
appearance, and was in the condition stated in the Table. This plant 
was then removed from the soil, and dried. 

There is no doubt that I could have killed this plant at any time 
by continued doses of the sulphocyanate, for corresponding plants f 
other sets so treated with the sult were destroyed in a few weeks. 

No 2 plant (/. ¢. that treated with the solution of thiocarbamide) 
soon gave evidence that it felt the effect of its dose, but the result 
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Taking the mean of ull the differences for each hour of Right 
Ascension, I found— 


0° Schj.—Lal. =+ 0*099 from 138 stars. 
2 + O73 ,, 72 
2 + 009 5 80 , 
3 + 0143 |, 142. 4 
4 + 0-106 5, 121 y 
5 + 00651 |, 108 4, 
6 + 0059 ,, 128 4, 
7 + 007 | ne 2 
8 + O42 5, 195 ,, 
9 + On | 135 2 
10 + 00K | ITY 
11 — 0014 ,, 182 ,, 
12 - 0055 ,, 156 ,, 
13 — 0-028 ,, 115 
14 + 0°032 ,, 107, 
16 — 0-008 5) BTL 
16 + 0055 4, 149 ,, 
17 + 0-07 | 145 y 
18 + 0-049 5, 188 4 
19 +) 07088 «, 7B) 4 
20 + 0-043 ,, 207 
21 + 0-050 ae aos 
22 + 0062 | 140 ., 
23 + 0006 | 169 ,, 


As will be seen from the number of stars within each hour, the 
stars are not quite as uniformly distributed as might have been 
wished, there being a minimum at 1"—2", and a maximum at 19*-20*. 
But as these hours must rather be considered as exceptional, and 33 
the single differences within 1" and 2" agree well inter se and with the 
majority of the remainder, there is no reason to give these hours les 
weight than the rest. It is not without interest to notice the prev 
lence of the plu around 3", and of the minus sign nearly diame 
trically opposite. his agrees well with the direction of the motion 
of the solar system through space. 

The mean result of the 24 hours is— 











Schjellerup-Lalande = 4 00459 + 00061. 


From this difference we have now to separate the quantities depend- 
ing on the constant crrors of the fundamen ie. of Piuzzi’s 
Catalogue and the Nautical Almanac. Tt app ixable to reduce 
these to Newcomb’s above-mentioned standard system, which is 
bably sensibly free from systematic errors; besides, T could thus make 
my final result directly comparable with Newcomb’s corrected sulucs 




























the arrangement of evel 
ment. Thus for the elongated kidneys in fishes the arteries wm 
mumerous, and with a trace of metamerism in their succession. 
the iguana and monitor, awong lizards, they are also multiple, as ale 
in snakes, The alligator wud crocodile have three or four on eb 
side. Most birds have four, five, or six pairs, of which the thaw 
uppermost arise from the aorta, and the two or three lowest from the 
isehiatic. 

The mammalian kidney is the metanephros, or hinder part of tht 
primitive excretory organ, and it originates from a rounded mas 
mesoblast, from the intermediate cell mass at that region where th 
dorsal outgrowth from the Wolffian duct extends forward to the tiswt 
behind and nearer the spine than the rest of the nephros. In thistisat 
the vessels originate in si in the mesoblast, close to those 
supply the abdominal wall. These vessels, which are thus el 
together, separate at an carly period, though traces of this primitive 
relation persist in the extra-peritoneal anastomoses of the renal im 
teries, through their arteriw adipose and capsular branches. We °*¢ 
many of the anomalies above described to persistent accidental enlan 
ments of some of these vessels. 
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almost entirely limited to the size and extent of femoral attachments, 
and presented but little interest. The vasti I have sometimes found 
bilaminar, and this is, I think, more frequent than is usually sup- 
posed: I have noted five cases of this arrangement in the internal, and 
three in the external muscle; and also met with several other of 
which I made no record. 

ah sub-erurwus was absent in three of the forty limbs ex- 
umined. 

Adductor tongus.—This muscle was divided into two lamelle along 
its whole length, in three cases of which I made notes. One of thet 
was among the forty of which the femoral muscles were i 
examined. In cases recorded by Wood and by Macalister this muse 
received a slip from the pectineus, which joined the former treme 
in front of the profunda femoris artery. A muscular is 
passing to the inner side of the vastus internus, by crossing in front of 
the aponeurotic sheath, which forms the anterior wall of Hunter's canal 
was found in one ease. 

Adductor brevis,—In a considerable proportion of the cases ex 
amined this muscle could, with considerable ease, be separated inte 
two portions, the line of division being marked bilge ofa 
perforating artery. Clason (Upsala lukaroforen forh: 1872, 
599) describes the muscle as being separated in this way inte 
segments—a superior, somewhat transverse, adducting part, and s 
inferior portion, more vertical in direction, and chiefly concerned i: 
the act of flexion. 

Adductor magnus.—The only notable variety I have found in this 
muscle is the complete separation of the segment which goes to the 
inner condyle of the femur. This I have noted in three instances, of 
which only one occurred among the forty above referred to. 

Adductor gracilis (rectus femoris internus).—This muscle rarely 
presents any considerable degree of deviation from the description 
usually given in our text-books. Tendinous fibres are sometimes 
formed about the junction of the middle with the lower third of the 
thigh, which blend with the fascia lata, after a very short course. 
This [ have noticed in four instances. 

Pectineus.—The portion of the fibres of this muscle which arise 
from the ilio-pectineal eminence occasionally form an accessory head 
of origin separate from the rest of the muscle. This happened once 
among forty specimens consecutively examined, and I have also noted 
its occurrence in two other instances. A few of its outer fibres I 
have once scen inserted into the front of the hip-joint capsule. 

Gluteus maximus.—A thinner decp lamina, formed by those fibres 
of the muscle which arose from the great sacro-sciatic and posterior 
sacro-iliae ligaments, was separated from the superficial part of the 
muscle by a distinct layer of connective tissue. This occurred fire 
times in forty subjects examined. In three instances the origin of the 
muscle reached to the second coccygeal vertebra only ; in all the 
others there was the usual attachment to the third piece. An acct 





































been reduced. . 

The mountains lie close to the west coast; their western 
possess a humid climate (the rain-fall at Hokitika being measured & 
118 inches), and are clothed with forest and impenetrable scrub 
The western glaciers in some places descend to within 670 feet d 
the sea, and the rivers are short and swift. This low descent d 
the glaciers and the mean line of perpetual snow being at abost 
5000 feet compared with S000 in Switzerland, where also no glstiit 
descends to within 4000 feet of the sea, is particularly instructi® 
wheu we consider that these Southern Alps are at about the sae 
distance from the Equator as the Pyrenees and the city of Florent 
To the east of the mountains the land drops suddenly to 
of about 2000 fect ubove the sea, and then by gentle slopes a 
immense flat bare plains sinks gradually to the coast. The ol 
tinuity of the plains is broken by ridges of low rounded hills, whith 
on close examination often prove to be old moraine accumulatiow; 
while many of the plains are the basins of ancient lakes, the oil 
shores being very sharply defined. In the southern and northe™ 
portions of the South Island the arrangement of mountains and plait 
is considerably modified by the splitting up and bifurcation of 
main axis of clevation, but flat plains extending to the very foot 
the highest peaks of the main chain are most characteristic af Nev 
Zealand. and totally unlike other mountainous countries, where range 
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Keas, or Mount Cook parrots (estor neta), Se 
appearance, and came screaming close to the tent. 
couple, and soon bad them picked, and in the soup-kettle, 
added a brace of dueks to our larder. Parrot soup prow 
that from this day forward we were never without some in 
Since sheep were introduced into New Zealand these p 
acquired a taste for kidney fat, and perching on the poor 
animals, eat through their flesh, in order to obtain thi 
Further up the glacier these birds were so tame, that 
one on the head with a stick which [ had in my hand. I 
of about a dozen specimens of the kea which I examim 
nothing but the green pips of the berries of Podocarpus s 
the birds seemed confined to the zone where these berries + 

Asnight closed in heavy drops of rain fell, and soon it be 
a gale; but, eusconced in our felt sleeping-bags, we at firs 
elements, and slept well. After midnight, however, the weal 
so terrible that sleep was impossible. The tent could not have 
as it was made on Mr. Whymper’s plan, the sides and 
lin one; but I felt snre it must soon split; it fluttered 1 
and the torrents of rain never ceased lashing its sides. Thun 
round the mountain peaks, and when morning came there was 
ment. So far the tent resisted the rain, but now Kaufman 
bag was getting wet from souking the damp through the 
then a pool formed in onr wpossum rug, and it was no lon) 
to keep dry, There was no chunee of lighting a fire, so 




















ae 


much lower. My 

‘ion to bring it into comparison 
office at Timaru, would be 1 

el readings, furni 


4; 


We could not see the distant view; but there is no other pinna 
the mountain that can enter into competition with the pea 
climbed. A peak that scems almost as high, when looked at fro 
Tasman valley, only owes its chance of comparison to its being 1 
the spectator. One peak alone with its little cap of ice presents 
as the Hiehste Spitze, from any point of view from which a true 
mate of the mountain can be formed. In the hour of daylight 
remained we descended about 2000 feet; it then became quite 
and as heavy showers of rain and sleet heat upon us I called 
Spending the nine hours of darkness standing on a ledge of roc 
resumed our descent next morning, reaching the Tasman glacier a 
and our camp at 7-30 p.m. 
The vegetation in tl high alpine regions was most interesting 
were of the larger plants the most nume 
the Veroniea macrantha with its large white flowers was especially! 
tiful, and quite takes the place of the little rhododendron of Swi 
land. Above the mean snow line, which is about 3000 feet | 
than a similar line in the European Alps, numerous alpine plants 
a few dwarfed stragglers from lower regions, flourished in sui 
situations. Of these alpine plants I made a collection, noting 
highest: point at which I observed them growing. Mr. Armstroa 
the Botanical Gardens, Ch hureh, kindly named most of the» 
me; the few he was doubtful about T have since shown to Sir Jo 
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@ new species of the genus Haastie, 
bof y name. Speaking of 
| ia ag which I hope that 
a “Tt grew in white velvet- 


ing the north, the barometer being at 
thot. Abave thee ie cd venation 
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LXXXVIE.—Oomrvrarion op Trners—Rescxts or Tkony isp Oy 
servation. By Jaaces Paxson, M.A., Ex-Scholar (16th 
of Trinity College, Cambridge ; Vicar of Flestrea 
XIX.) 
(Read, November 13, 1882.] 


Tue subject of Tides, upon which, from time to time, I have had the 
honour of addressing the Royal Irish Academy, is one of whieh the 
importance can hardly be overrated, whether we regard it in its om- 
nexion with physical science or in its reference to practical navi 
tion, A ship, on arriving at her port of destination, requires 
access and convenient place of discharge, and these cannot be secur 
unless it is ascertained that a sufficient depth of water will be foul 
to keep her afloat, and that a suitable time has been fixed ioe 
her entrance into the tidal harbour. Hence the exigencies of the ct 
demand strict attention be paid to the amount of rise and fall af tide, 
A rough guess is not sufficient ; an error of a fewinches may caute the 
vessel to take the ground, and so to be left high and ‘twice i 
twenty-four hours ; and this for several days, in fact until etum 
of spring tides supplies water enough for her draught. ‘Noyr this le 
a double inconvenience and loss, There is the expense of delay ia lee 
discharge, which is often very considerable—wages incurred without 
work, and time idly squandered. If an attempt is made to lighten ber 
by removi ome of her cargo, it may be unsuccessful, and involves 
expenditure. More than this, the grounding of a ship of magnitude 
and in full load is most injurious. A severe strain takes place from the 
effects of which she can hardly ever be recovered ; and if the ground 
be very hard and uneven, she may ‘break her back.” Now thes 
are not exaggerated dangers ; and therefore whatever can be done to 
prevent their occurrence is a real boon to mercantile interests. 
Impressed with these considerations, and having all the theoretical 
information on the subject which a knowledge of mathematics could 
supply, combined with an ardent love of what I may call an ‘“ unfre- 
quented study,” with the singular advantage of having my home within 
two hundred yards of a self-registering tide-guage, I have for the last 
twelve years practically applied myself, not only to the main problem. 
but also to the discrepancics involved in consequence of atmospheric 
disturbances, and evidence is now forthcoming to show that the success 
has been very remarkable. Sclif-praise is no recommendation, but 
those who have uscd the Admiralty Tide Tables for Liverpool during 
the last five years, have been prompt to testify to the improvement 
which has taken place in their predictions of the height of tides. The 
calculations now are based on a modification of Bernouilli’s, or the 
Equilibrium Theory ; and the figures employed were, in the first it- 
stance, taken from Sir Jehu W. Lubbock’s * Elementary ‘Treatise ot 
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But, in order to submit the newly-devised method to a still 
severe and crucial test, it is necessary to examine what may be cl 
correlative tides, i.e. tides baying nearly the same constituents; fa 
like causes produce like effects in nature, such tides should show 
sume agreement between theory and observation. This plan bec 
more simple, because any one tide in any year has only one tide « 
sponding to it in any other year; and if there be a discordance, itt 
be due to a difference in atmospheric conditions, and will indica 
change of height of tide arising from this cause. 




















Chats hire 
J (ta, + YBy +++ 206+ YBo) = Fr + yay ~~~ ta + ype)- 

‘These expressions being homogeneous, they may esch be develoy 

in ascending powers of ‘ But as the identity must subsist for ew 


value of this ratio, we must have the coefficients of the various por 
equal on both sides. The expression of this identity gives us a #: 
of equations which are all included in the form— 


d a [ d= 
Buia, tenet By mata (min sete |e 


The functions thus arising are well known as ‘* emanants™ in’ 
theory of modern algebra, und we have now proved that they ar 
variants of the original quantic. It is instructive to notice how i 
mately this branch of algebra is connected with the Dynamical ¢ 
ceptions in the theory of screws. The cases which we shall cons 
are those of n= 1 andm=2. In the former case the emanant may 
written 











a By oy 
Oy, Bs, Y 


any Bs, bit 
must. bo oqual to zero. 
The locus of the scrows 6 perpendicular to a is representol | 


cyquation 
dk aR 
ay Ge 2s % +6 —=0, 


If we assume that the screws of reference are coreciprocal 
the equation just written can only denote all the screws recipt 
the one screw whose co-ordinates ure 

1 ak 1k 
Bi ta pda” 
It is manifest that all the serews perpendicular to a gist 


cannot be reeiprocal to a single serew unless the pitch of that 
infinite, otherwise the condition 


(Pa + po) cosh = d sind = 0 





ary 
If therefore 6” be suitably chosen, we can make each of | 


\) 1, so that when 6” and Mare each resolved along the six 
| reference, all the components except @”, ~\”, shall neutralize 








\ iy 
‘ it can only be possible if the first reference screw lie on the 
, | containing and A. Hence we deduce the result that each 
4 eylindroids must pass through the corresponding screw of 


and thus we have a complete identification view of the rout 

















Regariing 8, . . . 8s as variables, the first member of this equatist 
wquated to zcro would denote a certain screw mm of the secod 
ilegree. If that system were “central” it would possess a certtl 
screw to which the polars of all other screws would be reciprocal, & 


its discriminant would vanish ; but the screw 8 being absolutely 
same as #t, it is plain that the discriminant of the second side must! 
such case also vanish. We thus sce that the ratios of the coefficiutt 
of the yarious powers of 2 in the following determinant must rem 
unchanged when one co-reciprocal set of screws is exc 





another, In writing the determinant we put 12 for af , ke 
da, . day 
| 11+ ap, 12 113 ,i4 ib , 16 jee 
eH , 22+ op, 23 , 24 » 25 , 6 
31 , 32 » 33 4+ap, 34 , 35 , 36 
41 » 42 » 43 » htop, 45 , 46 
51 , 52 » 5 , 5 . 55+ 2p, 56 
61 » 62 , 63 , OF , 65 » 86 + py 


——— = 











There are no indigenous trees upon Lambay; sycamore, 9 
and hawthorn have been introduced in the neighbourhood of 
but these have hardly spread themselves. Elder, blackt! 
perhaps onc sallow appear to be the only native shrubs. Fu 
in a naturalized state, having spread to wild stations at the e 
and about Raven’s Rock ; it was, however, introduced for fe: 
poses about twenty-five yeurs ugo, us I am informed by Mb 
the caretaker. Brambles form a dense and tangled under 
many parts of the island to the vxelusion of other species. 

The absence of several plants which ure abundant on 
promontory eight or ten miles from Lambay, with a similar 
be noticed. Amongst these are Sarothamnus seoparius, Ole, 
und J. nanus, Ononis arvensis, Artemisia vulgaris, Senecio 
Salix repens, &e. 

Tam confident that few plants have escaped my repeate 
over the island; nevertheless, the absence of some common 
unexpected, for exumple :— 
















[Stellaria holostea. Pedicularis syloatic 
Bunium flexnosum. Carex stellulata. 
Daneus carota, C. trinereta, 
Achillea millefoliun. Blechnun bareale. 


Chrysanthemum lewounthenittis 





is 


C. glomeratum (Thuil.)\—Bi 

C. triviale (Link.)—Common. 

C. arvense (Linn, )—Plentiful. 

Stellaria media (With.}—Frequent. 

S. graminea va )\—South-cast side of Heath Hill, near thi 


S. uliginosa (Murr.)—Raven's Well. 

Honckenya peploides (Ehr.)—Sparingly near the harbour, 
Sagina marttima (Don.)—Frequent ; Scotch Point, &e. 
S. procumbens (Linn.)—Freqnent. 

{Spergula arvensis (Linn.)—Cultivated fields, frequent. 
Lepigonum rupicola (More,)—Frequent. 





Hypenicactr. 


Hypericum tetrapterum (Fries,.)—In several places. 
TT. putehrnn (Lainn.)—West side of islind near the castle. 


By) Manvackas. 

! } Malva sylvestris ( Linn.) —Frequent. 

‘ | Linaceas, 
Linum cathartioum (Linn. —Common. 











OwaGRacem, 
Epilobiun hirautum (Linn.)—Near the castle in tywo or three ple 
£ parviflorum (Schreb.)—In several places. 
E. palustre (Linn.)—Raven's Well, very sparingly. 
Hanoracace:, 
Callitriche verna (Linn.)—Trinity Well, &e. Var. platyearpa (* 
Frequent. 
ORassu Lace x. 
Sedwn angliewn (Huds.)—Common, 
S. acre (Linn.)—Common, 
SAXIFRAGACEA, 
Parnassia palustris (Linn.)—Sparingly by the stream into Fre’ 
Bay about fifty yards from the cliffs, and at Raven's Well, 
Unmparirren. 


Hydrocotyle vulgaris Sareeeaen the rivulets. 
Eryngium maritimwn (Linn.)—At the harbour, 

















-}—Bishop's Bay 
s-)—Pilot’s Hill, 


-)—Marshy ground east of Knockbane. 
C. distans (Linn.)—Common un the south and west shores. 
C. extensa (Good.)—Carnoon Buy, and clsewhere on the s 
shore. 
C flava (Linn.)—By the stream into Freshwater Bay. 
. hirta (Linn.)—Ruvyen's Well, and in several places near t 


Gav Mine. 


Anthocanthum aderatum (Linn.)—Common. 

Digraphis arundinacea (‘Urin.)\—Sparingly by a heavy dit 
eust from the harbour. 

A lopecurus pratensis Linn.) } qi, 

f Plean pratetise (inta:) Fivlds about the castle, 
Agrostis enlgaris (With.)—Frequent. 
A. albo (Linn.)—Frequent. 

A. canine (Linn. )—Prejuent, 

Aira flexuosa (Linn.)—Frequent. 
+A. corspitosa (Linn. )}—Frevuent. 

A. caryophyllea | Linn. )—Prerjuent. 





















Geranium sanguineum, 


' | G. pusillum. 
} G, disseetum. 
i imal Erodium maritinum, 
} } Leguarnos.®. 
» 4 : Trifolium repens, Mr. More considers th 
b | } T. pratense. clovers as probably intre 
: T. minus. Inish-Bofin. 
: i| } Vieta hirsuta, 
! { V. lathyroides, 
| } Rosacex, 
) mp Fragaria vesea. Comarum palustre. 
ny |! ‘Alehemilla arvensis. 
! { | Wy Agrimonia cupatorium. 
| | hy ONAGRACER:, 
iN } Epilobium hirsutwn. Epilobium montanuy 
} ; H E, tetragonum, 
' ] ) Lyrinacrr. 
| Poplis portuta, 
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\anbay Plants not on Inish-Bofin, | Inish-Bofin Plants not on Lambay. 
Saxrrragaces, 
Parnassia palustris. | Saxifraga umbrosa. 
CAPRIFOLIACE:. 
Sambucus nigra. 
Usperrrerr a, 


Eryngium maritinum, 
Apium graveolens. 
Heloseiadium nodiflorum, 
(nanthe lachenalii, 

. crocata. 

Torilis nodosa. 
Charophylium aylvestre, 
Conium maculatum. 





Daucus carota. 
Holoseiadium inundatum. 


Ropracez, 


Galium aparine. | 


Composrra:, 


Carduus tenuiflorus. 
Carlina eulgaris, 

Filogo germanica. 

Tnula orithmoides. 
Eupatorium cannabinum. 


{Centaurea seabiora. 
Gnaphalium uliginosum. 
Senecio ayleaticus. 
Achillea ptarmica. 

A. millefolium. 


CaMPANULACE. 


Lobelia dortmanna. 


Enrcacnx. 


GEsTIA: 
| 


Coxvouy 


Erica tetralix. 


NACE, 
Geniiana campos rts 


ULACE®. 





SoLay, 
Solanum dulcamara. 
Hyoscyamus niger. 


eT AL TROC), SEMs Tay Why ttt, —86 


Convolvulus sepium 


ACE. 


LENCE. 





Primula veris. 
Anagallis arvensis. 


Statice occidentalis. 


Beta maritima. 
Atriplex littoralis. 


Rumex nemorosus. 
Polygonum rai, 


Centunculus minim 


PLuMpas mace, 
| 
‘PranTacinacer.. 
| Litorella lacustris. 


CHENOPODIACER. 


| 


Porrooxaceai. 
| Polygonum hydropi 


Exrrrkacex. 
| Empetrian nigresn. 
CALLITRICHACEE. 
| Callitriche hamuiata 
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tmbay Plants not on Inish-Bofin, | Inish-Bofin Plants not on Lambay. 


Ortica diotea, 


+Saliz cinerea. 


Scilla verna. 
Seilla nutans. 


Orchis latifolia. 


dria fetiditsima. 


Uarroacna. 
| 
Aseyrirens. 

j Populus tremula. 


Saliz aurita. 
S. repens. 
Myrica gale. 


Liuacea. 


| 


ComrPERa. 
| Juniperus nana. 


Oncnrmacea, 
| Orchis maculata. 


Trrnack2. 
1 
ALISMACER, 
I 
Naupacez. 
| Potamogeton pectinatus. 
ARomEx. 
I 
TrPHacez, 
| Sporganium affine. 


Rusriacez. 


| Eriocaulon septangulare. 


Toncaces. 


Lusula multiflora. 
Juncus squarrosus. 





Lycoponiacex. 
f ; | _Tsoetes echinospora. 


Thus Lambay contains ninety-one, and Inish-Bofin sixty-fo 

{ racteristic peculiar plants. In order to understand more thor 

| the different natures of the two floras, [ will arrange them aci 

to Mr. Watson's types. The Lambay flora will be found to) 

] forty-nine species of the British or commonest ty pe not oceurnin 

\ f Bofin, as against fifty-five British type plants on Bofin not oc 

upon Lambay. And this is what might have been foreseen, tht 

island containing the greater variety of common species, Th 

| 1 about one hundred and sixty-five ‘ British type’ species com 
| both islands. 

The undermentioned species peculiar to either island bel 

Watson's English type, or are “ inclining to” his English type 


Lawmay, Borin. 
| Sisymbrium thalianum. Nuphar lutea. 
j Viola hirta. Elatine hexandra. 
Cerastium arvense. Hypericum androsem 
Geranium sanguineum. H. elodes. 


AS me, Mime 
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Lammar. Borm. 


ranium pusillum. Centaurea scabiosa. 
folium striatum. Gnaphalium uliginosum. 
arvense. Convolvulus sepium. 
minus. Serophularia aquatica. 
rimonia eupetorium. Scutellaria minor. 
iobium hirsutum. Centanculus minimus. 
nbucus nigra. Calamagrostis epigejos. 
ium graveolens. Sclerochlos loliacea. 
tanthe crocata. 

‘lis nodosa, 

q vi le 


ulgaris. 
duus tenuifiorus. 
anum dulcamara. 
jus niger. 
u officinale. 


cus glaucus. 
oaritimus. 

im maculatum. 
ex disticha. 
iirta, 

srochloa rigida. 
ta media. 

idium angulare. 


e are, besides, three English, or inclining to English type 
ommon to both, viz.:—Vicia auguatifolia, Lythrum salicaria, 
valerandi. These columns show well the decrease in numbers 
ipe on the western coast—15 to 38, or as 1 to 23. 


in importance is the Atluntic type; its members stand as 


Lammy. Borm. 


jium maritimum. Lastrea emule. 
la crithmoides. 

ice occidentalis. 

la verna. 





Empetrum nigrum. 
Juniperus nana. 
Eriocaulon septangulare 
Sparganium affine. 
Isoctes echinospora. 





This, again, exemplifies the condition of things upon the maiz 
both these types being much better represented and descending ! 
upon the west than upon the east coast of Ireland, and is due, nod! 
. to the damper und more equal climate. Most of the remaining sp 
peculiar to Bofin are more universally prevalent in the west thi 
the east of Ireland, amongst which may be mentioned :— 


: Borrs. 
Viola palustris. 

Achillea ptarmica. 
! Erica tetralix. 





Mprica gale. 
Litorella lacustris. 
Callitriche hamulata, 
} Rhbynchosporu alba. 
: Eleocharis multicaulis. 
| Osmunda regalis. 
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Posrecaier.—Since writing the above, Mr. More has drawn my 
attention to a paragraph in Dalton’s ‘ History of Ireland,” where 
some Lambay plants are enumerated. Amongst these are a few which 
I did not meet with, and which are probably erroneously included. 
The records are taken from the “Irish Flora,” to which they were, I 
believe. contributed by Mr. White of Glaanevin. The species are :— 


Trifolium maritinum. Probably was 7. striatum. 
T. ecabrum. I searched for this plant carefully without success. 


Drosera rotundifolia. 
Montia fontens. | Perhaps lost through drainage. 
ethape GE. lachenalié, which is, however, 


Benscio equations. 

Gnanth dansfoli 
s prec saan jel 
Sambucus sbulus, which is not there now. 











Achill, 2204 and 2192. 
Croaghpatrick, 2510. 

Mweelrea group; Delphi Mt. 2504 and 2474; Ben Gorm ané 
Cregan, 2383 and 2283; and Mweelrea, 2688 and 2610. 





In Mayo and Galway :— 


Slieve Partry or Maamtrasna group; Devilsmother, 2131; ¥ 
trasna (Formnamore), 2239 and 2209. 


In Galway :— 

Maamturk range; Leckayrea, 2012; Corcogemore, 2045; Maur 
2076, &c.; Letterbrickaun, 2195; Maamturkmore, 2300; 
others of the chain, 

Benchoona, 1975. 

Bennabeola or Twelve Bens ; Benbaun, 2395; Ben Lettery, 1904;. 
kanaght, 2153, &e. 


A short sketch of the botuny of each of these groups will be g 
and finally a general view of the vertical range of plants throu 
the Mayo and Galway mountains. As heretofore, I refrain from 
paring these results with those obtained in other parts of Ireland 
the whole be completed, 

















he upper limits of some mountain 
the mountains themselves. 
The mountainous district examined contained 227 species above th 
clevation of 250 feet. A few of these are, however, merely vaneti# 
The district is included in district 8 of the ‘‘ Cybele Hibernica.” 
The following belong to Watson’s Highland or ulpine tpye:— 





Thalictrum alpinum. Oxyria reniformis. 
Sedum rhodiola. | Salix herbacea. 
Saxifraga stellaris. Juniperus nana. 
S, cmspitosa. | Carex rigida. 
8. oppositifolin. Polystichum lonchitis. 
Saussurea alpina, Aira alpina. 

' Hieracium anglicum et H, Asplenium viride. 

iricum. Lycopodium alpinum. 

(H. gothicum.) L. selaginoides, 
Arbutus uva-ursi. Tsoetes Iucustris. 


Vaccinium vitis-idws. 

In addition to these, Dryas octopetala, Galium boreale, Hirreom 
erocatum, and Sesleria caerulea, are alpine plants oceurring only at 
levels elsewhere in District 8, as recorded in the ‘Cybele Hibersic 
{ In the above list Sezifraga cespitova, Saussurea alpina, Aira alps 
| | and J'slystichum lonchitis are adilitions to the flora of this dimne 

! 




















Sourm Spur. 


| 1830 feet. 
Salix herbacea (lower limit). | Antennaria dioica. 
| 1870 feet. 
Silene maritima. 
1750 feet. 
Erica cinerea. 
| 1660 feet. 
Arctostaphylos uva-ursi. 
1490 foet. 
| Hieracium anglicum. 

| 


1 Western Store. 


1290 feet. ‘ 
Solidago yirgauren. | Erica tetralix (upper limit) 
THymenophylum unilaterale. 








10 feet. 


Eleocharis multicaulis. 


0 . 
| Pteris aquilina (appea 


Sovrn-gasrenn Srorzs, rowanps Denrrror Briss, 


380 feet. 
Anthemis chamomilla. Agrostis pumila. 
350 feet, 
Nympheea alba. Eriocaulon septangula 
Hypericum elodes. Scirpus fluitans. 
Lobelia dortmanna. Rhynchospora alba. 
Utricularia intermedia. Carex limosa. 
Menyanthes trifoliata. C. filiformis. 
Buckooag. 
1920 feet. 
First six of Nephin, and Juneus squarrosus. 
Solidago virgaurea. J. effusus. 
Pinguicula vulgaris. Eriophorum polystach 
Luzula sylvatica. Scirpus cwespitosus. 
L. campestris. Festuca ovina. 
Aira flexuosa, 





VN & 
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Scanpauw Laxs, N.-E. Connze. 
860 feet. 
alia dortmanns, Narthecium ossifraga. 
pecudacorus. Carex tigida (lower limit). 


Nernorane. . 
2060 to 1900 feet. 
Carex rigida. 
Sourm Snz. 
1426 feet. 
* Brion oi 
1825 feet. 
Holcus lanatus. 
850 feet. 
Eleocharis multicenli 
Gtamamonte, vows N.-W. 


2100 feet: 
t herbaces. | Carex rigids. - 


1750 feet. 
Narthecium ossifragum. 
1700 feet. 

Salix herbacea (lower limit). 
1600 feet. 

Carex rigida (lower limit). 
400 feet. 
Hymenophyllum tunbridgense. 
325 feet. 
nnaria dioica. | Arctostaphylos uva-ursi. 

Raver Sovrx or Grenamonic. 
2800 to 1750 feet. 
Carex rigida (abundant). 
2200 feet. 
Poa annua. 








1560 feet. 


Salix herbacea. | ‘Carex flava. 
Lycopodium alpinum, 


1200 feet. 
Lotus corniculatus, Plantago maritima, 
Arctostaphylos uva-ursi. Empetrum nigrum. ~ 
Armeria maritima. Juniperus nana. 


200 feet. 
Hymenophyllum tunbridgense. | H. unilaterale. 


150 feet. 
Erica mediterranea. 


Sovrn or Fenny, year Sea Leven. 


Sparganium natans, | Rhynchospora alba. 


The Island of Achill is shaped somewhat as a right-angled want 


the shorter sides running due north and south, east and west. 


iS Zi. M™ 








1300 feet. 
Arctostaphylos uva-ursi, 
Juniperus nana. } Boars, 
Easr Srpx. 
: 800 fect. 
{ Pinguicula lusitanica. ’ 
"i 800 feet. 
I Sedum anglicum, 


| y Nean Sea Leven. 
| : Adiantum capillus-veneris. 


At the ferry at Achill I observed Senebsera didyma—the 

: northern point it secms to have spread to on the west of Ir 

; Near Newport, by the roadsides and elsewhere, were observed 

' torium cannabinum, Pastinaca sativa, Carex teretiuseula, and 
glaucus; and in a brackish pond, Carer vulpina and Ruppia mai 

: Nono of these lust, exeept Euputorium, whieh apy to mi 

rare in the western mountuinous districts, are led in the “! 

Hibernicu” from District 8. Between Newport and Mulrancy 





1670 








4 feet. 
{ Antennaria dioica. 
HY Dowy Nontu. 
j 1900 feet. 
) Viola sylyaticn, Tosione montana. 
| | Melampyrum pratense. 
iy 1850 fcet. 
i) | Ureer Liwir or Arprxe Prats. 
(i Salix herbaceu. C. pilulifera. 
| Carex flava. C. binervis. 
r 1800 feet. 
; Asplenium viride. 
ial 
\ ; / 1740 feet. 
i } Sedum rhodiola. Oxyria reniformis. 
Hedera helix. Blechnum boreale. 
" Euphrasia officinalis. Asplenium viride. 


; Polypodium vulgare. 














Clifden on the west coast previously. On the way to West 
aa Byopodium podagraria, not before recorded from westem My 
or Galway. 
From the summit of Croaghpatrick, the most prominent group ¢ 
mountains in view is that of Mweelrea, about eight or ten wi 
distant in a south-westerly direction. Muweelrea, 2688 feet, is 
highest summit in the west of Ireland, north of Brandon. Seas! 
distance it appears to be continuous with the rest of the 
land around Doo Lough, and these high table-lands, north of Kiley 
fiord at the south-west corner of Mayo, will be best considered # 1 
mass divided into three distinct portions by low-lying river vallef* 
‘These mountains are composed of Silurian slates chiefly with sai 
stones, schists, and conglomerates, and we no longer meet with bt 
dome-shaped or conical summits usual to the quartzite formation. 
Cead-na-binnian there is a considerable exposure of gneiss. 
bounded by long ranges of precipices, ridges, and gullies, ending 
ravines with sheer sides and dangerous nooks and corners, prow! 
well for alpine botany. Amongst these I climbed every day for * 
week in constant expectation, but I met with no such variety as Lt 
hoped: there were, however, some interesting discoveries made. 
Taking the southern end of Doo Lough as the centre, the thm 
valleys dividing the mountains radiate at about equal angles from 
point. Of these, one, that of Delphi, Fin Lough, and Bundorrat 


























Yh 800 feet. 
H | Ptotis aquilina. 
| 600 feet, 
Tex aquifolium. 
a 400 feet. 
Y Carex pallescens. 


Loveurr Mr. 
(Ridge above Lough Bawn). 
a Cliff 2458 feet. 
Lycopodium alpinum. 
| 2400 feet. 
| 


Geum rivale. Oxyria reniformis. 
Saxifraga oppositifolia. Salix herbacea. 
Antennaria dioica. Cystopteris iragilis. 
Vaccinium vitis-idwa. 
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Lovemrr Mr.—continued. 


2350 feet. 
| D maritima (var. al- 


Exophoram polystachyon. 


Downs to Guam Lavz. 
1750 and 1680 feet. 
Dabeocia polifolia (appears.) 
1050 feet. 
Saxifraga stelleris. |  Montia fontana. 
770 feet. 
Erica tetralix (appears.) =| = Myrica gale (appears.) 
= 680 fost. 
paver |, See 
500 feet. 
Cratesgus oxyacantha. 


By Guz» Lavz Rivas, weaz Suerray. 


250 feet. 


Rosa tomentosu. Habenaria chloranthi. 
Stachys palustris. Ceterach officinarum. 


Achilles millefolium. 
Leontodon autumnalis. 
Arment ne 


Lowezxz Down, to Exuirr Meerixe. 
Thalictrum minus (var. | Crepis paludosa. 


flexuosum). Plantago maritima (inland 
Sarothamnus scoparius. locality). 
nanthe crocata. Utricularia intermedia. 


Viburnum opulus. Habenaria albida. 


Loveutry Mr., Dowy Souru to GienvmMena. 
2050 fect. 
Empetrum nigrum. | Cerastium triviale. 
1250 feet. 
Bellis perennis. 


we LAL PMUC., SBR. 1, VOL. L1.—XCTENCE. 3Y 





Thymus serpyllum. 





Luzula campestris. 
2150 feet. 
Viola sylvaticu. C. rigida. 
Salix herbacea. Blechnum boreale, 
Carex pilulitera. 
2100 feet. 
Campanula rotundifolia, | Antennaria dicica. 
1940 feet. 
Pinguiculu vulgaris. | Orchis maculata. 
1850 feet. 
Oxalis acetosella. | Hymenophyllum uni 
Asplenium dilatatui 
1540 feet. 


Muntago maritima. 
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Bun Gouu Tastz-Laxp—vontinued. 
1200 feet. 
750 feet. 
Pteris aquilina. 

200 feet. 

Myrica gale. I Carex fulva. 
Dows Sours ro Krrtary. 

2050 feet. 
Erica cinerea, C. flava. 
Retieden oxttagun. i oominen, 
Coes pace eye: Lycopodium selago. 


2030 feet. 
Viola palustris. i] Scirpus ceespitosus. 
1900 feet: 
Lycopodium clavatam. 
1850 feet. 
Salix herbacea. 
1600 feet. 
Luzula campestris. 
1350 feet. 
Dabeocia polifolia. 
1100 feet. 
Drosera rotundifolia. | Schoonus nigricans. 
800 feet. 
Anagallis tenella. 
Dowr Easr to Asntzace Barer. 
2030 feet. 


Armeria maritima. Carex rigida. 
Oxyris reniformis. Hymenophyllum unilaterale. 


Thymus serpyllum. ; Juncus squarrosus. 
Rumex acetosa. Nardus stricta. 
R. acetosella. Anthoxanthum odorstun. 





Eriophorum yaginatum. Agrostis vulgaris. 
Carex pilulifera. Aira ciespitosa. 
Festuea ovina. 


2640 feet. 
Armeria maritima. 
2600 feet. 


Campanula rotundifolia, Plantago maritima. 
Solidago virgaurea. Salix herbacea. 
Melampyrum pratense. Carex rigida. 

Aira flexuosa, 


East anp Sovrn-gasr ro BonpoRrgigna. 
2590 feet. 
Hymenophyllum unilaterale. 


2440 feet, 
Salix herbacea. 
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2880 feet. 
Lastroee filix-mas. | L. dilateta. 
Polypodium ¥ 
2250 feet. 
Blechnum boreale. 
2000 feet. 
Hypericum pulchrum. | Pedicularis sylvatica. 
1900 feet. 
Bununcolus ficaria. Digitalis purpurea. 
Poa annus. ° 
1850 feet. 
Vicia sepium. I Epilobium palustre. 
Lysimachia nemoram. 
1600 feet. 
Asplenium trichomanes. 
1520 feet. 
Thalictram minus. Hieracium anglicum. 
Lathyrus macrorrhizus. | Plantego lanceolata. 
1500 feet. 
Stellaria uliginosa. ilobium montanum. 
Plantago lanceotett 
1480 feet. 
Trifolium repens. | Sedum rhodiola. 
1370 feet. 
Thalictram minus. | Carduus palustris. 
Salix aurita. 
1330 feet. 
Veronica chammdrys. 
1260 feet. 


Antennaria dioica. 
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Callitriche platycarpa. | 
Carex 


i genie. 
| 1010 feet. 
| Salix phylicifolia (upper limit), 
\ 1000 feet. 
{ Juniperus nana. | Salix repens. 
) 980 feet. 
if ] Potamogeton polygonifolius. C. stellulata. 
7 | Carex ampullacea, Lastroea emula. 
H 900 feet. 
| | : Osmunda regalis. 
1") 750 feet. 
t it | Drosera anglica. | _D. intermedia. 
{ 4 | 650 feet. 
‘ 


Pinguicula Insitanica. 
ae by 








1000 feet. 


Carduus pratensis. 
800 feet. 
Erica tetralix. | Carex fulva. 
Myrica gale. Pteris aquilina. 
700 feet. 
Aretostaphylos uya-ursi (to Quereus robur, 
sea). 
500 feet. 
Rosa pimpinellifolia. i} Sedum anglicum. 
130 feet. 
Rubia peregrina. 
100 feet. 
Ericu mediterranea, 


7S, Mi 
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Rovuxp River avove L. Battawavu to Loven Doo, Easrwans. 
2450 feet. 

Cerastium triviale. | Carex pilulifera. 
2000 feet. 
Carex pulicaris. 
1600 fest. 
Hieracium anglicum. | Molinia cwrulea. 
1450 feet. 
Carduus pratensis. 
1400 feet. 
Pyrus aucuparia. 
940 feet. 
Pteris aquilina. 
- 550 feet. 
Carex pallescens, 
Ascoxgrain Ciirrs, Eastwarps To GLENCULLES. 
2660 feet. 
Sedum rhodiolu. | Carex rigida. 
1640 feet. 
Carex rigida. 
1450 fect. 
Thalictrum minus, tv 400 j Chrysosplenium vppusiti- 
feet. folium. 
Primula vulguris. 
400 feet. 
Sunicula europwa. | Tlex aquifolium. 
Betula vulgaris. 
East or L. Bettawavs to Tawsyornay, Socruwanp-. 
2500 fect. 


Thymus serpyllum. | Aira alpina. 
Lycopodium alpinum. 
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To Doo Loven, Norta-zastwaRpe—continued. 


2100 feet. 
Saxifrage stellaris. Aire alpii 
Carex rigida. | Lycopodium selaginella. 
2050 feet. 
Galium saxatile. Pedicularis sylvatica. 
Sedum rhodiola. Lycopodium selago. 
1900 feet. 
Carex rigida. 
1480 feet. 
Menyanthes trifoliata. | Lycopodium selago. 
850 feet. 
Hypericum androscemum. Veronica officinalis. 
Vv. ne 
670 feet. 
650 feet. 
Thalictram minus. Hieracium anglicum. 
Bunium flexuosum. Hi. iricum. 
550 fect. 
Sedum rhodiola. | Campanula rotundifolia. 
Nardus stricta. 
450 feet. 
Asplenium trichomanes. 
380 feet. 
Rubus saxatilis. | Carex pallescens. 
C. pilulifera. 
350 feet. 
Thalictram minus. Hieracium anglicum. 
320 feet. 
Jasione montana. Carex pallescens. 
250 feet. 
Hypocheeris radicata. Corylus avellana. 


Antennaria dioica. Lastroa oemula. 











i The following notes were taken ;— 
Mavnrraswa awn Lerreranicnacn. 
2150 feet. 
Hicracium anglicum, 


2130 feet. 
Eriophorum polystachyon 


2120 feet. 
Antennaria dioica, | Vuceinium myrtillus. 
Solidago virgaurea. Juncus squarrosus. 
Campanula rotundifolia. Nardus stricta. 
Calluna vulgaris, Aira alpina (and at 2100 
1K50 feet. 
Stellaria uliginosa (und o| Sulix herbaces 
1740), Carex flava. 


Lyropodium selago. 
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Mavwraaoa ap Lerrzasatcraux—continued. 


1800 feet. 
Empetrum nigrum. 
"1750 feet. 
Ranunculus ficaria. Epilobium palustre. 
Geum rivale. Erica cinerea. 


Lurrmasaicxaun, Dowx West. 


2000 to 1950 feet. 
Salix herbacea. 
1900 feet. 
Dabeocia polifolis. | Orchis maculata. 
900 fect. 
Bellis perennis. | Carex vulgaris. 
Davi1’s Moruzn, N.-Wast Srvz. 
1900 feet. 
Viola palustris. | Pinguicula vulgaris. 
1520 feet. 


Sperganium minimum. 
Eriophorum angustifolium. 





Mavwrnaswa to GowLan Bumper, NortHwanps. 
1800 fect to 1350 feet. 
Juniperus nana (upper inland limit). 
800 feet. 
Prov apalica, } Upper limit. 
750 fect. 
Myrica gale. 
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ll these mountains, south of Clew Bay. Alchemilla subsericea is a cha- 
acteristio plant amongst the alpine species at Maumoen, 
Mavicnrs, azovz Laxz; Rocus rooxme East any Noxru. 
1980 feet. 
Sagina subulate. 
1800 feet. 
Alchemilla subsericea. 
1650 foot. 
Lycopodium selaginoides. 
1580 feet. 
Dabeocia polifoli 
1520 feet. 
Thalictram alpinum. | Sagina subulata. 
"1200 feet. 
ee 
Fr alonan (oe puckicunt) 
1100 fect. 


Linum catharticum. | Hieracium vulgatum var. 
Alchemilla subserices. | gothicum ?). 


Salix repens. 
Lastross aculeata, and 
var. lonchitidioides. 





Saxifraga oppositifolia. HL. iricum. 

Lathyrus macrorrhizus. Corylus avellana. 

Crepis paludosa. Cystopteris fragili-. 

910 tect. 

Saxifraga oppositifolia (lower Fragaria vesca. 
limit). Carex pulicari=. 

Alchemilla vulgaris. C. binervis. 

Triodia decumbens. 


Lake. 


770 feet. 


Lobelia dortmannu. ' Isoctes lacustri-. 
Carex stellulata. | Osmunda regali-. 














Thalictram minus (te 680 Hieracium unglicum (" 


feet). iricum). 
700 feet. 
Aspleniiin vota-murania. 
- 500 fect. 
Alchemilla vulgaris. | Hymenophyllam unilstet 


Finally, there remains to be considered the mountainous distit 
Bennabeola—the Twelve Bens of Connemara, There are in rel 
seventeen more or less detached summits, from about 1500 to 
feet in height. These are huddled together in a compact mass, thet 
several valleys cut fur into them, They are well known to all lo 
of mountain scinery, and their white and fantastic cluster of mal 
points and ridges me of the chief beauties and attractions i’ 
Connemara district. The formation is chiefly quartzite; but, ft 
nately for botanists, one or two peaks are mainly composed of a 
productive and tractable clayey schist. The valleys penetrating! 
thest to the heart of the mountains are, Glen Inagh from the ¢ 
(ilencoaghan from the south, and Owenglin from the west. No 
leads up any of these valleys for much distance, and a guile 4 
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as been verified by Isaac Carroll, who has also recorded Sazifraga 
positifolia and jum viride. The rarest species, Saussurea alpina, 
4s plentiful on the same ground, has not been recorded. I could 
rg lad meet with Lycopodium alpinum on Bennabeola ; although 
eing a plant fond of siliceous soil, and occurring elsewhere in the 


sighbourhood, it is likely enough to ovens, and may have been Passed, 
Ben Lettery, 16 — limit e alpine species is simply 
rained by the change of rock to quartzite. 
Bawcosz axp Bewnavy, pown Nozrn towagps KwocxrasHEEMORE. 
2890 to 2310 feet. 
Potentille tormentilla. Scirpus cwspitosus. 
Galium saxatile. Cares binervis. 
Sexifraga umbrosa. . pilulifera. 
Ea ia officinalis. x a thom odorantum. 
vulgaris. Aira flexuosa. 
Vaccinium myrtillus. Agrostis vulgaris. 
Empetrum nigrum. Lastrova dilatata. 
Juncus squarrosus. Polypodium vulgare. 
Lycopodium selago. 
2250 feet. 
Silene maritima. Armeria maritima. 
Solidago virgaurea. Aira cosspitosa. 
1900 feet. 
Dabeocia polifolia. 
1850 feet. 
Stellaria uliginosa. 
1800 feet. 
Molinia cerulea. | Erica cinerea. 
1200 feet. 
Pyrus aucuparia. 
800 feet. 


Hymenophyllum unilaterale. 


Bexsaunsec, pown Norra to Kriewoxe. 


1570 feet. 
Antennaria dioica. | Salix herbacea. 





Asplenium trichomanes. 


Bexcowrsn pown Sovrn, 10 Grencoacmay, 


1200 feet. 
Lastrea cemula. 


650 feet. 
Mentha aquatica. 
250 feet. 
Eleocharis multicaulis (most abundant), 
Dexerctare, pown Sours, 
2300 feet. 
Pyrus aucuparia, 

2060 feet. 


7“ _ 
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Denevotans, Dow Sovre—vontinued. 
2000 feet. 
abiosa eucciss. 1 Orchis maculate. 
Molinia coerules. 
1800 feet. 
Arctostaphylos uva-ursi (sbundant). 
1600 feet. 
Dabeocis polifolis. 
950 feet. 
Erica tetralix. 


Ban Lurreey, Sovrm Sinz. 


1500 feet. 
tifraga umbrosa. Canc |___,, Solidago virgaures. 
1450 feet. 
beocia polifolia. I Erica cinerea. 
Lastrosa emula. 
1150 feet. 
Juniperus nana. 
1100 feet. 
Lycopodium selago. 
950 feet. 
Erica tetralix (upper limit). 
800 feet. 
Scheenus nigricans. 
650 feet. 
Eleocharis multicaulis (upper limit). 
420 feet. 
pericum audrosemum. —| Triodia decumbens. 













600 feet. 
Carex fulva. 


Mvewayacut, nown Sourm Srp. 


2150 feet. 


Calluna vulgaris. Eriophorum ‘vaginatum. 
Thymus serpyllum. Luzula sylvatica. 
And most of the commoner summit species on Bix Conn, 
and elsewhere. 
2000 fect. 
Blechnuin boreale. 
1400 feet. 
Hicracium vulgatum (var. | Carduus pratensis. 
gothicum). Pingnivula vulgaris. 


Nardus stricta, 
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Mvoxawaont, Sours Smmx—continued. 
1350 feet. 
Seabiooa euccisn, Plantago lanceolat 
Antennaria dicica. Schconus nigricans. 
12650 feet. _ 
Lonicera periclymenum. Tex aquifolium. 
Hedera heli : | Hierecam vulgatum. 
1150 feet. 
Lotus corriculatus. Loetrosa filix mas. 
Sedum rhodiols. L. filix foemina. 
Crepis paludosa. Asplenium adiantum nigrum. 
ee valgatum. A. rute-muraria. ae 
E lg | A rata-morri 
Triodia decumbens. Polypodium vulgare. 


Mvcxamsenr, vows Norra Smx. 


2180 feet. 
Sexifrags stellaris. el Salix herbacea. 
Cystopteris fragilis. 
2110 feet. 
Thalictrum alpinum. Carex panicea. 
Luzula campestris. Poa annus. 
2050 feet. 
1900 feet. 
Oxyria renifornis. | Oxalis acetoselli. 
1850 fect. 
Banuculus flammula. 
1700 feet. 

Thalictruam alpinum (lower &. oppositifolia. 
limit). 8. stellaris. 
Geum rivale. Sauesurea alpina. 
Sedum rhodiola. Oxyria uniformis. 
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and by Fin Lough. A curiously stunted variety, with broad 
leaves, and stem an inch and e-haif high, oocurs at 2400 to 2300 
n the Ascokeerin ridge, Mweelrea; and on the summit of Delphi 
@y,. Mountain, 2550. 
herbacea (Linn.)—Nephin, 2450 to 1880; Corslieve and Nephin- 
deg, 2320 to 1700; Curraun Achill, 1560; Achill, 2100 to 1900; 
Croaghpatrick, 1850 to 1750; Mweelrea group, to 1850; Maam-_ 
Tange, 1850; Maamturk range, 2000 to 1600; Benchoona, 
1900 to 1680; Twelve Bens, 2130 to 1570. Possibly occurs 
lower on low summits, since it prefers the tops and ridges of 
mountains in perfectly exposed situations. This is the common- 
est alpine plant, and occurs on very nearly all the mountains I 
visited. More abundant on Mweelrea than elsewhere; on the 
northern summit it is the chief vegetation straggling amongst 


moss. 

ie (Good.)—Nephin, 2500; Corslieve and Nephinbeg, 2320 
to 1600, and at 860 feet at Scardaun Lake; Achill, 2030 to 1825; 
Mweelrea group, to 1640. Next to the last, this is the com- 
monest truly alpine species in the west; they are frequently in 
company on wet ledges, and both thrive on the quartzite. 


MWweEELRea. 
2590 feet. 


Iymenophyllum unilaterale (Willd.)—Corslieve, 1750; Achill, 1780; 
Ben Gorm, 2080. Frequent at low levels in both counties. 


Detror Mr. (Mweeteea Grovr). 
2550 feet. 


wbstlea millefolium (Linn.)—At 2350 above Lough Brawn on Loughty 
Mt. Met with nowhere else on the mountains; here it was 
stunted, consisting of a few rigid radical leaves without stem or 
flowers. Frequent below. 

‘antago lanceolata (Linn.)—A very diminutive form, with slightly 
‘succulent, narrow, lanceolate leaves, about an inch in length, and 
a@ flowering stem not much higher. Resembles the form of P. 
marstima, mentioned above, in general appearance. Ordinary P. 
Zanceolata finds upper limits—on Croaghpatrick, 1630 ; Mweelrea, 
1520. 

Sumarr or CroacHPaTRick. 
2510 fect. 


es annua (Linn.)—Ben Gorm and Glenamorig, 2200; Buckoogh and 
Mweelrea, 1900. Accidentally distributed amongst these heights. 
Probably the seeds are transported hither by sheep, as this grass 
only occurred at great heights in the neighbourhood of their runs. 








Carex puliearis (Linn.)—Not frequent till about 1000 fect, as ab 
Doo Lough and on Muckanaght. 





Maawtern Rance. 
2000 feet. 
Scabrosa succisa (Linn.)—Buckoogh, 1880; Croaghpatrick, 165 
Twelve Bens, 2000. Common lower. 
Carex vulgaris (Fries.)—Buckoogh, 1180; Mweelrea, 1600, Seld 
occurring at any considerable height. Common below. 
Twetve Bevs. 
2000 feet. 


Alolinia coerulea (Monch. )—Mweelrea, 1600. Soon becoming comm 


Bencnoona. 
1970 feet. 


Sagina subulata (Wim,)—Maamturk range, 1930 to 1520. In crevie 
mn the barren exposed summits of gneissose or quartzite mow 
tains. Rare, but easily overlooked. 
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Mwzzreza. 
1960 feet. 


we oficeks (Lime) Al at 1200. Not unfrequent at the 


Buoxooenr. 
1920 feet. 
fuse (Linn.)—Achill, 1480. Then common. 
Mwxrieza. 
1900 feet. 
ng aech aneg -And st 1205. entree, 1750. 
i0; Twelve Bens. 1860, : " 
| purpwree (Linn.)—Croaghpatrick, 1280; Ben Gorm, 
oulgeris (Huds.)—Croaghpetrick, 1650. 
Maawranasma Raxer. 
1900 feet. 


polifolia (Don, }—Croaghpatrick 1890; Loughty Mt., 1750; 
‘eelrea, 1500 ; Maamturk, 1810; Twelve Bens, 1900. Though 
th less abundant, this plant has about the same vertical range 
Srioa cinerea. The two frequently appear simultaneously. 


Common 
below. 


Ben Gorm. 
1900 feet. 
‘um clacatun (Linn.)—Not met with elsewhere. 


Maawroex Ranos. 
1900 feet. 
wea (Scop.)—Mweelrea, 1050. Frequent lower down. 
Twaive Bens (Muckanacut). 
1900 feet. 


w viride (Huds.)—Croaghpatrick, 1800 to 1570; Twelve 
o—Ben Lettery, 1520; Muckanaght, 1900 to 1470. 





1550 feet. 
Rosa spinosissina (Linn.)—Mweelrea, 500. Frequent lower dow. 
Lonicera periclymenum (Linn.)—Mweelrea, 1100. Abundant belo 
Juniperus communis (Linn.)—This form is rarely scen high up, i 
it usually becomes J. nana. 
MWEELREA. 
1520 feet. 
Lathyrus macrorrhizus (Winn.)—And at 1100; Maamturk mg 
1100; Twelve Bens, 1350, 
Maawrnasna. 
1520 feet. 


Sparganium minimum (Fries.)—Buckoogh (Lake Nambrackheag’ 
1180; Mweelrea (L. Lugaloughaun), 1205. 


Tuncus uliginosus (Sm.) 
Carex arinvitaies (Goodl.)—Mweelrea, 980. { Frequent below. 
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NEPHINBES. 
1325 feet. 
natus (Linn.)—Birreencorragh, 1100. On upper pastures. 


CroscHPaTRick. 
1300 feet. 

ulina (Linn.)—Birreencorragh, 600; Delphi Mt., 800; Ben 
a, 750; Mweelrea, 940 and 800; Maamtrasna, 800. Not . 
dant, and apparently averse to quartzite. I have given all 
upper limits I observed, since this and Erica tetraliz are 
son’s test-plants for the upper margin of his ‘‘ sub-arctic 
” 


Neruin. 
1290 feet. 
raliz (Linn.}—Birreencorragh, 1200; Croaghpatrick, 1170; 
thty Mt. (Glenlaur), 770; Ben Gorm, 800; Mweelrea, 1100 
800; Maamtrasna, 800; Twelve Bens, 950 and 800. See 
r Pteris aquilina. The mean of these levels places this plant 
ndred feet above Pteris, which is nearer the truth than their 
ive position in this summary. 
Loventy Mr. (Grexzaver). 
1250 feet. 
rennis (Linn.)—Birreencorragh, 1100; Maamtrasna, 900. 
ly ascending the mountains. 
Tweive Bens. 
1250 feet. 
olium (Linn.)—Delphi Mt., 600; Mweelrea, 450. Frequent 
ever any natural wood remains, and in rocky slopes lower 


tcorodonia (Linn.)—Scarce till the valleys are reached. 


Mwezzraea (Laxe Lecarovesavy). 
1205 feet. 
aquatica (Linn.)—Abundant in Derryclare and Ballinahinch 
. This lake is erroneously recorded in ‘‘ Flora Hibernica” 
00 feet above the sea. 
PROC., SER. If., VOL. II1.—SCTENCE. 4D 





-Lrabis hirsuta (R. Br.)—Not seen elsewhere, 
Twenve Bens. 
1200 feet. 
TOTS. Sebqlsesea anaes Memos, 
Maawrunk Rance. 
1200 feet. 
Salix repens (Liun.)—Mweelrea, 1000, 1140; Twelve Bens, 7. 
Then abundant along the maritime mountains. 
Tweove Bens. 
1150 feet. 


Triodia decumbens (Bexuy.)—Maamturk range (Maumeen), 910. Sout 
common, 

Lastraa filiz-femine (Presl.)—Abundant below. 

Arplenium adiantwn-nigrom (Linn.)—Mweelrea, 670. Frequent. 

4, ruta-mwaria (Linn.)—Benchoons, 700. Rare on mountain cliffs 


aS 
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Breummwoorzacu. 
1100 feet. 
Lisum cathartiown (Linn.)—Abundant when dry pastures are reached. 


Ban Gozrx. 
1100 feet. 
Drosera rotundifolia (Linn.)—Twelve Bens, 800. Then common. 


Mwzzresza. 
1100 feet. 


fst (Linn.)—Frequent lower down. 
oyiesiewn }—Corslisve, 600; Mweelrea, 480. Not 


Twaivs Bens. 
i 1100 feet. 
Tieracion oulgaium (Fr. Leaps Muckanaght, south side, where it varies 
into Z. parm 


Corylus avellana ina) Swectee, 250. Frequent below. Ver 
large hasels grow in Boughadoon at the base of Nephin. sf 


Lovourr Mr. (Mwserera Grovr). 
1050 feet. 


” Montia fontona (Linn.)—Glenlaur. 


Mweeveea. 
1010 feet. 
Saliz phylicifolia (Linn.)—To 550. Not seen elsewhere. 


Detrar Mr. (Mwezetrea Grovr). 
1000 feet. 
Orekis latifolia (Linn.)—Seldom occurs 80 high up, or even nearly as 


Carez fulva (Good.)—Mweelrea, 800 and 500; Twelve Bens, G00, 
Not unfrequent on boggy slopes at the mountain basvs. 





Nerninteo Raxoe (Scarpaun Laxe). 
860 feet. 


Tris pseudacorus (Linn,)—Growing side by side with Care rigida. 
startling coincidence. 1 know of no instance either of Jris oe! 
ring nearly as high, or Carer rigida nearly as low. There ww 
usually be a gap of at least a thousand feet elevation betwe 
these two plants. 

Nevuixnnes Rayor, 
850 feet. 
| Eleocharis multicaulis (Sm.)—Moweelrea, 750; Birreencorragh, 
j Twelve Bens, 650. Fspecially abundant in the Connemar & 
1] trict, as in Glencoaghun. 


Mweeeea, 
850 fect. 


| epee ate androswmwn (Linn, )—Twelve Bens, 420, Not unfreque 
eronica officinalis (Linn. )—Common lower. 
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Croaempararcx. 
820 feet. 
nagallis tenella pee Gorm, 800. Characteristic of the low- 
lying turt- 
Twrtvs Bems. 
820 feet. 


wex pallescens (Lam.)—Delphi Mt., 400; Mweelrea, 380 and 550. 
Very rare in the west. 
Acumt. 
800 feet. 


‘dum anglicum (Linn.)—Common at lower levels. 


Mwzrreza. 
800 feet. 
lyrica ise gale (Linn.)—Delphi Mt., 770; Birreencorragh, 775 ; Maam- 
a, 750. 


Characteristic of the low turf-bogs and very rigor- 
ously defined in it aosont 


BrereexcorRaH. 
775 feet. 


lehemilla arcensis (Scop.)—Not seen elsewhere on the mountains. 


Mwerrvera. 
750 feet. 


"owra anglica (Huds.)—Nephin, 500. Common in all the bogs 
below. 


intermedia (Hayes)—Commoner than the other Droser«, especially 
in the wetter bogs about the margin of the big lukes, as at Derry- 
clare and Inagh. 
‘ebus fruticosus (Linn.)—Never occurs high up. This was, | believe, 
the variety 2. leucostachys (Smith). 
‘cereus robur (Linn. )—Twelve Bens, 700. Fine old nutive trees may 
be seen at the base of Nephin. 





Cotyledon umbilicus (Linn, )—Abundant below. 
Scilla nutans (Sm.)—A lowland straggler. 


Consuieve, 
600 feet. 


Epilobium obscurum (Schreb.)—Specimens gathered near Delphi Ki 
in ditches by the road npriensed to me to belong to typ 
#. tetragonum (Linn.). My plants were unfortunately te 


preserved. 
Nepuin, 
500 feet, 


}Cratagus oxyacantha (Linn.)—Perhaps introduced. 


Detreot Mr. 
500 feet. 
Carex flava (Linn.)—Var. «deri. Not seen frequently. 








Maamrork Raxcr. 
300 feet. 
Cultivation at about 280 feet, Glencroft. 


Nasturtium officinale (R. Br.)—Confined to the low 
ditches. 


Carex paniculata (Linn.)—Frequent. 
Lastrea oreopteris (Presl.)—Also on Letterbrickaun, ne 
Occurs very sparingly. 
Nera. 
250 feet. 
Cultivation at about 200 feet, Boughadoon. 


Sanicula europaea (Linn.)—Frequent. 


Dees Mr. 
250 feet. 
Cultivation at about 230 feet, Glenlaur. 


Rosa tomentosa (Sm.)—Less common than 2. canina. 

Stachys palustris (Linn.‘\—Common. 

Habenaria chlorantha (Bub.)—Not unfrequent. H. bifol 
the base of Nephin. 

Ceterach officinarum (Willd.)—Frequent. 
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Constreve. 
250 feet. 
Cultivation at about 200 feet, Deel Bridge. 


ia minor (Linn.)—About the Killary in several places, but 
ngly and much scarcer in the districts visited than U. inter- 
1. 


is little cultivation at the bases of most of the mountains 
1, and amongst the different ranges there are many extensive 
valleys whose botanical conditions are not influenced by the 
aan. Several species are strictly confined to the bases of 
leys, although apparently all the conditions requisite for 
rth are fulfilled higher up. Some are, perhaps, denied the 
spreading, while, no doubt, a slightly decreasing mean tem- 
'S we ascend drives many competitors from the struggle, and 
ace for the hardier sorts to thrive and monopolize the soil. 
e to obtain a list of these species, which are thus, though ready 
art, compelled to remain below. Plants of cultivation, or 
roadsides, broken soil, or habitations, do not enter this list, 
belonging to the immediate margin of the sea are also ex- 
All are, in fact, plants of a mountainous country, but con- 
1e lowest levels. 


ustris, Linn. Bidens tripartita, Linn. 
tea, Sm. B. cernua, Linn. 

+ guadrangulum, Linn. : Achillea ptarmica, Linn. J 
molle, Linn. Gnaphalium uliginosum, Linn. 
‘num, Linn. ‘Centaurea nigra, Linn. 

us scoparius, Scop. : Hieracium pilosella, Linn. 
r, Scop. _ Erica mediterranea, Linn. 
amunis, Huds. ' Scrophularia nodosa, Linn. 
num, Linn. | 8. aguatica, Linn 
a, Linn. (2B. canina, | Pedicularis palustris, Linn. 
3.) | Veronica scutellata, Linn. 
dicaria, Linn, | F. anagallis, Linn. 

ula, Linn. | V. beccabunga, Linn. 
tiana, Linn. | Rumez conglomeratus, Murr 
: oulgaris, Linn. |B. obtusifolius, Linn. 

m nodiflorum, Koeh. | 2. erispus, Linn. 

ocata, Linn. i Alnus glutinosa, Goert. 
ulus, Linn. | Habenaria albida, R. Br. 


wfara, Linn. Allium ursinum, Linn, 
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internally. 
The measurements are as follows:—Length, 179mm.; gresiet 
breadth, 137; frontal breadth, 104; circumference, 505 ; in . 
are, 400 ; fronto-occipital are, 340; height, 149; orbital height, 92; 
orbital width, 87; nasal height, 49; nasal width, 24; basi-alveols, 
line, 108; basi-nasal line, 103; palato alveolar length, 62; palate 
alveolar width, at last molar tooth, 66; palatine width, 388; widthd 
both posterior nares, 21; height, 24; width of foramen magnum, 
length, 83; length of spheno-parietal suture, 21. The dower jaw 
large, with very little chin ; external width at the angles being 103; 
at condyles, 115; at coronoid processes, 90. The left condyle x 2 
long, the right 20; the sigmoid notch is 33 wide; the vertical height 
of the coronoid process is 64; the inner length of the int 
intervals is 76; and the height at the chin is 82; while the whole lengti 
from angle to angle round the lower margin of the chin is 210. From 
these it will be seen that the altitudinal index is ‘83: the latitedmal, 
much less, is °76; the orbital, -86; the nasal, “48; the alveolo-masal 
104; the capacity measured by Busk’s choremometer, 1350. 

The cranium thus belongs to the type of hypsi-mesaticephale 
leptorhine, mesoseme, prognathous, microcephalic skulle, and ther 
resembles in type the other Melanesions of neighbouring islands 










ings, Royal Trish Arademy, vol, ii. N. 84g Seienee, pe 22 
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‘The principal measurements are :— 

‘‘Cireumference, . . . : 2 ; . 500 mm. 
Length to occipital point), . . .178,, 
imine PS ae 

Cephalic Index = 758, and therefore eub-dolico-cephalic. 
Nasal height, ‘ . . . . é . 48mm. 
fete oe te a 

Nasal Index = = 458, and therefore leptorhime. 

Orbital width, . : 4 z . $ . 37mm. 
Orbitalheight, © . * |: 35 ,, 


Orbital Index = 946, and therefore megaseme. 


«In consequence of the absence of the base of the ekull, neither the 
Capacity, the Alveolar Index, nor the Height Index, could be accu- 
rately measured. An approximate estimate, however, for the Height 
Index would give 770 as the number. Although no attempt could be 
made to determine the Alveolar Index, it is very evident that the face 
was prognathous.” 





3 The inter-temporal breadth is the same. 
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perfectly in every respect, tats where 
plant naturally abounds, deepens the obscurity of the problem. 
Some able Papers comparing the Lrish with the Scotch Entomale- 
gical fauna (striking similarities between some of which were indi- 
cated by Mr. Birchall) haye been written by Dr. Buchanan White, 
Perth ; but they deal with Diurnal Lepidoptera exclusively, whic, 
although our prevailing strong winds are from the S. W., may may 
of them be credited with haying crossed the Channel by flight. 
Since, therefore, careful and erst investigations of our 
indigenons Lepidoptera muy lead to very interesting conclusions, 
venture to suggest some directions in which Irish Entomologists mi 
well lubour, so that reliable data may be available for scientific 





tk the first place it is, above all, necessary that the Catalogue of 
Irish Lepidoptera, compiled by the Rev. Joseph Greene, and sabe 
quently largely added to by Mr. Birchall, should be thoroughly r- 
vised, so that no name may appear of any species, the capture and 
locality of which has not been vouched for either by one of thee 
') gentlemen, or some other competent und reliable Entomologist. 

{ In the second place, it would be most advisable that fresh 
should be worked, for hitherto collectors haye confined their attention 
! almost exclusively to Killarney, the counties of Dublin and Wicklow, 
| and purts of Westmeath, Galway, and Mayo. 


ima, 
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“Anaitis plagiata. 


Dreranvne, 
Platypteryx lacertula, FP, R. | Platypteryx faleula, F. B. 
Psropo Bownrces. 
Dicranura bifida, ¥. | Ptilodontis palpina, F. 
Nocrvx. 
Thyatira devasa. Xylophasia rurea, v. ab. 
TZ. batis, F. R., v. ab. at F. ‘Var, combusta, not rare at F. 
Cymatophora duplaris, X. lithorylea. 
Cym. or, F. X. sublustris, F. R. 
Acronyotia psi. | X. polyodon, ab, 
Al, rwnicts. | X. Aepatica, not rare at P. 
Leucania comma. Chareas graminis, ab. 
L. impura, wb. Luperina testacea, F. 
L, paitens, ab, Manestra brassicae. 
Nonagria fulva. Apanea basilinea, v. ub, 
Hydrecia nictitans, wh, al. gemina, ab, 
AL. iniciteaa, ab. A. fibrova, not scarce. 


a the Entomology of certain Districts in Ulster. TIL 





Anchocelis lunosa, ab. 
» ab. Corastis vaccinis. 
FR. C. spadicea, 
Scopelosoma satellitia. 
‘inea, ab. at F. Xanthia silago, F. RB. 
da, F. X. ferruginea, ab. 
vy. ab. Dianthaocia cucubali, F. ab. 
FR. Polia ohi. 
ta, ab. Hiselia oxyacantha, ab. 
ina, F. Agriopis aprilina, F. 
Phlogophora moticulosa, ab. 
é Buplesia luctpara. 
F.R. Aplecta herbida, not scarce. 
A. nebulosa, ” 
R. Hadena adusta. 
F. EH. dentina. 
. oleracea, ab. 
R. EH. pisi. 
t EH. thalasaina, ab. 
Xylocampa lithorisa, F. R. 
Calocampa vetusta, F. R. 
ia. Xylina rhizolitha F. 
thica, v. ab. X. petrificata, F. BR. 
> Abrostola triplasia F. 
a Plusta chrysitis. 
P. gamma, ab. 
R. Gonoptera libatriz, v. ab. 
w Amphipyra tragopogonis, F. R. 
wb. Euclidia mi, F. R. 
ab. 
Detrorms. 
4, F. | Herminia cribralis. 
Preatipes. 
aalis. Botys fuscalis. 








uralis. B. terrealis, ¥. Re 
oR. Prionea forficalis, F. 
dis, P. stramentalis, F. 
alia, F. Senpula olivalis, F. 
‘tiotalis, F. S. prunalia, F 
smphealis, F. Scoparia ambigualis. 
eus, 

Cramarres. 
Tus, F. R. Crambus tristellus, F. 
FR. C. hortuellus, VR. 
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C. musculana, F. R. | 


Prenorgoar. 


Pterophorus ochrodactylus, F. Pterophorus monodacty 
Pt. plagiodactylu, F. | 








The platinoid metals of the sixth cycle probably closely resemble 
their atom analogues of the fifth, and also have close lateral affinities 
with each other. Judging by analogy, we may expect to find ther 
higher platinoid metals associuted in small quantities with their lowe 
atom analogues, and to experience considerable difficulty in weowraling 
them from the latter. Their unsuspected presence in iridium ani 
osmium may possibly account for the upward displacement of thes 
metals in the fifth cycle. In the same way the presence of = higbet 
atom amilogue of tellurium (atomic weight about 214) may account for 
the distortion of the fourth cycle by this clement. 

Brauner has reevntly examined the oxides of the metsls lanthanum 
cerium, and didymium, and has assigned to these elements the position: 
in the fifth eyele respectively analogous to the elements yttrium, or 
eonum, and niobium in the fourth. That this is the true sequence aml 
atom analogy of the cerite metals now admits of little doubt, but, at 
the same time, the progression from yttrium to niobium constitute: + 
far larger portion of the fourth cycle than the progression from cerium 
todidyminm does of the fifth. Tho cerite metals all oceupy the earth 
position in the fifth cycle, and in their general properties are elements 
of the pure earth type, and, as such, strictly analogous to alumina; 
and facts thus justify L. Meyer's conception that all three are ana 
logues of the earth elements. They may be snil to be cycle analogues 
of aluminium ; und the series analogues of yttrium, zirconium, and 
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niobium respectively, as shown by Brauner, by the study of their oxides 
and other compounds and the sequence of their atomic weights. 

_, The space between didymium and the platinum group, occupied 
with certainty according to our present knowledge only by tantalum 
and tungsten, is still a terra incognita requiring exploration. Erbium 
may be a member of a second series in the cycle, and tantalum and 
tungsten higher members of the same period. The determination of 
the specific heat of erbium and its associates, or, failing this, of the 
densities of some of their most volatile compounds, would be, at the 
present time, an important increment of chemical knowledge, as throw- 
ing light upon the constitution of the fifth and, by analogy, the sixth 
cycles. 

If this second period exists, and fills up the gap between the cerite 
and platinum groups, the fifth and sixth cycles probably contain three 
primary septenary series, and the comparison of dimensions between 
the various successive cycles is as follows :— 


Terms of the geometric series a,axb,ax 8... ax bv— 
10, 492, 299%, 29982, 29288°. 
The progression between successive alkali metals— 
16, 16, 3 x 16, 3 x 16, 6 x 16, (6 x 16). 
The number of primary septenary series in the cycle— 
1, 1, 2, 2, (8), (8). 


The diagram on Plate XXI. shows the dimensions of the fifth aud 
sixth cycles in accordance with the suggestions made in this Payer. 
The curves of the lower series are the curves of atomic volume, and 
the curves of the upper series show the melting points of the cleme 





Nore appen tx Press.—This rule is only an approximation. S11 1! 
ing, tho increments of atomic weight which give the pori lowe 
volume are alternately equal to the lateral dimensions of a pair of «u 


und to the mean lateral dimensions of a pair of adjucent unequal cyeles, 
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his Grace the Duke of Marlborough, Lord Lieutenant of Ireland, esi 
that the Officers of the Academy be and are requested to prepare the 
same,” 

The Officers, having retired, returned with the following draft of 
an address, which was adopted :— 





“ May rt prease rorr Gricr— 


“We, the President and Members of the Royal Irish Academy, 
beg leave to approach your Grace with our respectful congratulutives 
on your arrival amongst us as the Representative of our Most 
Gracious Sovereign. 

«The learned body te which we have the honour ta belong wee 
constituted by Charter in the year 1785, for the purpose of promoting 
the study of Science, Polite Literature, and Antiquities. Since that 
time it has laboured, not without success, in this high vocation, am? 
has won an honourable place amongst kindred Societics at home and 
abroad. 


i> 





charge of its Vote fori 1 eretary 16 Se 
and Art Department, a Petition to the House of eae on n the mb 
ject was adopted, and the Council were authorized to take the requ 
site steps for its presentation, if they should find it advisable. Further 
time having elapsed without any communication having been receivel 
from the Government, and the close of the Session being at hand, 
your Petition was entrusted for presentation to the Members for tht 
City of Dublin, and just before the rising of Parliament was presented 
by Mr. Maurice Brooks, and was one of those selected by the Com- 
mittee on Public Petitions to be printed in their last Report for the 
Scssions (31st Report, Appendix, p. 228). 

The Council were gratified to observe that the attention of the 
House of Lords was called to the subject by Lord O’Hagan, who 
moved fora Return of “‘ copies of all public official correspondence (com: 
mencing 8th of February, 1876) between the Irish Government, the 
Treasury, the Science and Art Department, the Royal Dublin Society, 
and the Royal Irish Academy, on the subject of the proposed Esta- 
lishment of a Science and Art Department in Dublin.” 


¢ 











teveeven ane Su eereewes we neve eevee pawpweneny © 
opposition to the establishment of a Science ar 
in Dublin, and is thus impeding the bestowal o/ 
on the people of Ireland. No representation 
unfounded. What was sought from us in 
letter was the union of our Antiquarian Collect 
posed new Museum. To this we distinctly asse 
tions such as we thought were required in the 
country, involving arrangements similar to th 
accorded in a like case to the Scottish Society 
and under which the National Collection of 
England is managed by the Trustees of the B 
without interference from the Science and A) 
which has no concern with Archwology. 

“The only reasons given for the transfer o/ 
our Vote are founded in misapprehension. I 
such a change was recommended by the Cc 
1868. But this is an erroneous statement, n 
the Report of the Commissioners, and contradic 
them, who have come forward to ropel the asse 

“Tho other reason alleged is, that the chan 
troduced to further a proposed amalgamation 
Institutions in Dublin.’ But the Governmer 
its sanction to any such amalgamation, and it w 
in Lord Sandon’s letter. The project of such a 
has been rejected by the Academy, and the iv 
on 





reluctant body may be treated as qu 











MALY nek MUHA OY CUM oe Sep 


Science and Art for Ircland,’ which, as state: 
Hunt, then Chancellor of the Exchequer, shoul 
to, and not subordinate to, the English establish 

“It is not alleged that there is anything 
state or recent proceedings to supply a motive 4 
with us. Never has the work of the Academy | 
with greater energy or industry than at pn 
Departments are in a state of healthy activity. 
its former operations, by the aid of the increasec 
it has of late enjoyed, it has stimulated and 
scientific research, and is multiplying, for 
scholars at home and abroad, copies of the most 
Manuscripts. It cannot be alleged that there is 
want of circumspection in applying the funds pl 
posal by the bounty of Parliament. Why, then, s 
be made in its position, offensive to its Mcmben 
ous to its public usefulness ? 

“The Academy depends, for its reputatic 
learned Socictics of the world, and for its bene 
at home, without which it had better cease t 
voluntary researches und unpaid personal servic 
bers. Such helps to Icarning do not flourish ex: 
conditions of conscious independence, and a cont 
security ; and we are convinced that the change 
we protest would, if carried out, be, in a great d 
tive of the higher motives to scientitie and liter: 
Wie vet DD Matic tae’ 














: nt, which wa: 
on the 16th November. 

Tam to request that you will inform the Lords Commisit 
of Her Majesty's Treasury, that the Lords of the Committee of Ca 
on Education are glad to find that the general scope of the pmp 
of the Royal Trish Academy, as they anticipated would be the ca 
not inconsistent with their views as expressed in my letter of thi 
February, 1876, 

“Tt is hardly necessary to remind their Lordships that tho sl 
proposed in that letter was always considered to be open to such 
fications in details as might appear to be desirable, after the Go 
ment had had the advantage of hearing the criticisms upon it of | 
gentlemen in Ircland who, from their knowledge and experi 
have a just influence in such matters, provided always that the t 
fications did not interfere with the ultimate success of the greato 
which Her Majesty's Government had in view, namely, the este 

ment in Dublin of a comprehensive National Museum of Scienot 
Art, which has been gencrally desired for many years. 














hibition of the Museum, and to pay the salaries of addition — 
servants, to be provided by the Lords of the Committee af 
Council on Education, by an estimate to be submitted to 
Parliament. 


“‘My Lords are of opinion that it would not be condneive to the 


object which all parties have in view, in making this 
arrangement, that express stipulations should be entered ia~ 
to with the Royal Trish Academy on detailed points of 
management; but the Members of that Society may ret 
assured that it will be the desire of the Lords of the Com- 
mittee of Conneil on Education so to exercise the gener 
control which they must retain over all collections exhibited 
at the public expense as to leave the Royal Trish Academy 
as unfettered in the charge and management of the Musews 
as circumstances will allow.” 
[The alterations shown in red ink in the original ae | 

underlined above. ] 


al 








the Academy should be accepted,” Gowesument has used the eon- 
ditions sought by the Academy, not only as regards the re-transfer of 
its vote to the charge of the Irish Government, but also as to the 
future provision for the maintenance and augmentation of the Museum, 
and its preservation in Dublin as a Museum of our National Antiqsi- 
ties, distinct from other collections, and under the care and mansge 
ment of the Academy. 

The Council, being of opinion that the Government has virtually 
agreed to all that was sought for by the Academy, either in its own 
interest or for the benefit of the Irish public, have no hesitation ® 
advising the Academy cordially to accept the terms proposed by the 
Government, and they recommend the Academy to authorize the 
Council to take all steps necessary to bring the negotiations to « clese. 


The Secretary of the Council moved the adoption of the Report. 
It was moved, as an amendment, by George Sigerson, M.D., and 


seconded by James John Kelly, Esq, :— 





“That Sir Robert Kanc, F.R.S., &c., be elected President af the 
Academy.” 


It was proposed by Rev. J. WH. Jellett, B.D., and seconded by 
Lord Talbot de Malahide, F. R. S.:— 


“That the Rev. Samucl Haughton, F.R.S., &c., be eleetel 
President of the Academy.” 


The Ballots for President and Members of Council, and Officers 
and for an Honorary Member, being opened, the Chairman appointel 
Rev. Dr. Carson and Dr. M‘Sweeny Serutineers for the election wl 
President, Council, and Officers ; and Mr. Porte and Mr. G. C. Garett 
Scrutineers for the election of Honorary Member. 


The Secretary of Council brought up the following Report of the 
Council for the year 1876-77 :— 


/~ toa, 









entrance. Books on archwological matters (in the widest sense) ate 
being gradually transferred to the Reading-room, in which, when ol 
are collected, it is intended to arrange them on a system of classifies 
tion which will enable readers to discover at once the literature of 
cach subject and of its particular branches, so far as it is contained i 
the Library. The foreign reviews and other periodicals have bea 
collected from all parts of the Library, and placed in the recesses et 
the north side of the room, where they are arranged according to the 
countries in which they are published. 

In the department of manuscripts, we have to report, with respeet 
to the Edition of the Book of Leinster, which we have undertakes 
with the assistance of the Board of Trinity College, that the transerip- 
tion has been continued as far as page 300, and that 280 pages have 
been already printed off. It is expected that the whole of the work 
will be completed in the summer of 1879. 

Dr. Atkinson, by appointment of the Academy, appeared as its 
Delegate at the International Congress of Orientalists, which met at 
St. Petersburg in September, 1876, 





\ a 








tion haa been aval at of the pec 50 0 Tong at issue 

Academy and the Government, the Papers read since November last 
will speedily be published, and it may be confidently expected that 
every branch of our operations will proceed with renewed energy and 
efficiency. 

The grants in aid of the preparation of Scientific Reports, recom- 
mended by the Committee of Science, approved by the Council, and 
now submitted for the sanction of the Academy, are as follows :— 

£50 to Rey. Professor Haughton, M. D., for Reports on the Tidal 
Constants of the Irish Coast; being the sccond instalment of the sam 
of £100 required for the expenses of calculations. 

£10 to Dr, C. Bell for further Experiments on Pyrrol. 

£50 to Dr. KR. 8. Ball towards the expenses to be incurred in the 
reduction of the recorded Observations of Jupiter's Satellites, pre- 
paratory to a re-discussion of their Theory. 

£25 to Dr. Reynolds and Rey. Professor Haughton, M. D., fer 
Experiments on the Dynamical Cocfhicients of Friction, at low 
velocities, between fluids and solids, 


~~ . Mi 
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£25 to Rev. J. H. Jellett, B. D., for Experiments on the action of 
Galvanic current on a beam of polarized light. 

£40 to Dr. E. P. Wright, towards defraying the expenses of obtain- 
@ a serics of drawings of some of the lower Algw—the drawings to 
1 the property of the Academy. 

The Council have addressed to the Commissioners of Church Tom- 
walities a request that they will, so far as they are empowered by 
e Irish Church Act of 1869, cause all the Ecclesiastical Round 
ywers to be treated as National Monuments; and, further, that they 
ill take stops to have the buildings at Clonmacnoise, including the 
ower, placed in charge of the Board of Works, and revested, so as 
come within the operation of the Act. We have reason to believe 
iat this representation will be attended with satisfactory results. 


Fourteen Ordinary Members have been elected since the 16th of 
‘arch, 1876, viz. :— 


1, Michael F. Coxe, M. D. 
2. Francis E. Clarke, M.D. 
38. Rev. John Grainger, D. D. 
4. Rev. William McIlwaine, D. D. 
5. Walter Meyers. 
6. G. Gerald Tyrrell. 
7. William H. Byrne. 
8. William Gillespie. 
9. James Edward Kelly, M. D. 
10. Rev. Richard Travers Smith, B. D. 
11. Harry N. Draper. 
12. The Earl of Leitrim. 
13, Marriott R. Dalway, M. DP. 
14. Rev. Hill Wilson White. 
‘We have lost by death within the year one Honorary 
The Abbé Jean Benoit Désiré Cochet, elected in 1863 ; 
id nine Ordinary Members, viz. : 
1. Rev. J. Bewglas, elected January 8, 1849. 
2. Edward Bewlcy, elected December 11, 1843. 
3. Adolphus Cooke, clected June 9, 1845. 
4. Sir John Esmonde, Bart., elected January 10, 1870. 


fem er— 














and a few words must here be said of the great: 
dered to Irish Archwology, and the labours which 
an eminent degree to our grateful remembrance. 

years a devoted student of the history and ant 
country, he became in after-life an earnest ¢ 
school which, discarding the fanciful doctrines ant 
of inquiry which had so long disfigured and d 
archeological study, proposed to itself to subject re 
kind to the rigorous discipline of scientific method. 
himself the idea that in our Museum were to be fo 
most precious materials for the social paleontology of 
for the study of its primitive races, their ideas, mann 
life—he applicd himself to the classification and ca 
contents, with the double view of assisting the system: 
enlightening the general mind of our people on these 
only did he prepare himself for this task by a lengthe 
study of the collection itself, but, while the work was 
visited the principal Museums of Northern Europe 
quaint himself by personal inspection with the analog 
which connect Irish pre-historic remains with those 
This indicates an important feature in the spirit whic 
his researches, namely, the habitual application, i 
inquiry, of the comparative method which is now univ 
ledged to be one of the most effective instruments 
archrology and the carly history of mankind. He 


logue of the gold, copper and bronge articl 








of stone ourthen ov 








Beo1ogicur veuvures unu uveruuure v1 wie cuuuury. 
appointed to administer, during a long minority, 1 
of the young Rajah of Shorapore, and during the mu 
was able to hold his ground without requiring any mi 
merits were highly appreciated by the British Govern: 
retirement from service he received from Her Mujest 
being made a Companion of the Star of India. His | 
ledge and sympathetic appreciation of the ideas and 
native races of India were exhibited in several able 
works of fiction, tho scene of which was laid in that 

Our Transactions and Proceedings contain several va 
tions from his pen, amongst which may be named 
of Indian Musical Instraments,” ‘‘ Description of th 
Cairn at Hyat Nuggur in the Dekhan;” and ‘“‘a 
Cairns, Cromlechs, Kistvacns, and other Monuments i 
In the numerous illustrations, from his original ¢ 
accompany the last-mentioned memoir, there is evide 
known artistic powers. Those who had the pleast 
Colonel Taylor will long retain the impression made ¢ 
combined earnestness and gentleness of his character, a 
charm of his conversation and manners. He was for 
Member of the Council of the Academy. 


The Report was adopted. 


The following Grants, recommended by the Cou 
Parliamentary Grant for the preparation of Scientitic 
awlopted :-— 
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£50 to Dr. R. 8. Bull towards the expenses to be incurred in the 
eduction of the recorded Observations of Jupitcr’s Satellites, prepara- 
ory to a re-discussion of their Theory. 

£25 to Dr. Reynolds and Rev. Professor Haughton, M.D., for 
Experiments on the Dynamical Cocficients of Friction, at low velo- 
ities, betweon fluids and solids. 

£25 to Rov. J. H. Jellett, B. D., for the Experiments on the Action 
£ a Galvanic Current on a Beam of Polarized Light. 

£40 to Dr, E. P. Wright, towards defraying the expenses of obtain- 
ig @ scrics of drawings of some of the lower Algw—the drawings to 
e the property of the Academy. 

The Scratincers having duly reported, tho Vice-President, in the 
hair, declared the following duly elected :— 


Paesipext. 
Sim Rosegr Kang, LL.D., F. B.S. 
Counern. 


Committee of Science. 


E. Pereevel Wright, M.D., F.L.S; David Moore, Ph. D., F.L.8; 
ohn Casey, LL.D., F.R.S; Thomas Hayden, M.D; Rev. J. H. 
ellett, B. D., S.F.T.C.D; Alexander Carte, M.D., F.L.8; William 
wreher, F.R.S; B.S. Ball, LL.D., F.R.S; J. Reynolds, M.D. ; 
\, B. Stoney, M.A., C.E; Rev. S. Haughton, M.D., F. RLS. 








Committee of Polite Literature and Antiquities. 


J.K. Ingram, LL.D; W. J. O'Donnavan, LL.D; A. G. Richey, 
WL.D.; J. R. Garstin, LL.B., F.8.A.; Very Rev. Dr. Reeves, D.D.; 
tev. Thaddeus O'Mahony, D.D.; Lord Talbot de Maluhide, F e 
Robert Atkinson, LL.D.; Thomas Drew, M.A., (2 E.; 8. Ferguson, 
LD. 


The Scrutinecrs having reported, the Vice-President declared Serer 
Jon Augusto Soromenho duly elected an Honorary Member. 





Sir Robert Kane, the President elect, having taken the Chair— 
The Ballot was then opened for the election of Officers; and the 





1 8 existing state o in © 
and I believe that the nominal conduct thereof would, at the 
crisis, be better in other hands. 

“My election to the office I now resign I shall always reganlss 
the highest reward the Members of the Academy could have gives ® 
my Scientific work, and for that reward I thank them. I have also 
thank you Mr. President, for your unvarying courtesy, and to sulserie | 


myself, 
“Most faithfully yours, 


“ Epwanp Preceyar Wesoet.” 


| 
“Sm R. Kane, LL.D., F.R.S. | 
President, Royal Irish Academy.” | 


It was unanimously Resolved— 
“That the Academy receives with regret the resignation of 
Dr. Wright, and desires to place on record its sense of the valuable 
services rendered by him during his tenure of office, especially un the 
prompt publication in the Transactions and Proceedings of the Pape 
read before the Academy.” 


Ca a 


( elxxxix ) 
Moxpar Evexixe, Jcxe 25, 1877. 


Sm Rosser Kase, LL.D., F. R.S., President, in the Chair. 


Dr. Robert 8. Ball, F. R. S., Astromoner Royal for Ireland, was 
sted Secretary of the Academy, in place of Dr. E. Perceval 
ight, F.L.S., resigned. 
Mr. W. H. Baily, read a Paper ‘On Fossils of the Irish Coal 
trict (Report).” 
By permission of the Academy, Mr. William Plunkett, F.C.S., 
| a Report by himself and Launcelot Studdert, LL.D., “On 
Solid and Gaseous Constituents of the Spa, at Mallow, Co. Cork.” 
“This Paper will appear in the “ Proceedings,” Vol. III., Second 
es, Part 1, Science. ] 
3y permission of the Academy, Mr. C. C. Hutchinson read a Paper 
imself and Mr. A. H. M‘Alpine, “On the Gaseous Constituents of 
Vartry and Royal Canal waters.” 
This Paper will appear in the ‘“ Proceedings,” Vol. III., Second 
»s, Part 1, Science.] 
by permission of the Academy, Professor Galloway read a Paper 
‘essrs. Reginald Laurence, and C. W. Reilly, ‘On the Albuminoid 
ers, Alcohol and Phosphates, in the Burton Ales and Dublin 
or.” 
ty permission of the Academy, Mr. Thomas Bayley read a Paper 
the Volumetric Estimation of Chromium.” 
his Paper will appear in the ‘‘ Proceedings,” Vol. III., Second 
3s, Part 1, Science.j 
y permission of the Academy, Mr. Thomas Bayley read a Paper 
the Peroxides of Cobalt and Nickel.” 

y permission of the Academy, a Paper by Mr. Henry HatSeld 
eA «On a Mcthod for the detection of Cadmium in the presence 

” 

1e Treasurer laid on the Table the following Abstract of the 
my’s Accounts for the year ending 31st of March, 1677, as 
xd by the Rev. Samucl Haughton, MD. ad Wiliam 
r, F.B.8., Committee of Audit. 
e Academy then adjourned until November. 


L ACADEMY MIXUTES, #Es<10N 1576-7. Y 


Annual Subseriptions, . . | |. 
Life Membership t Com am (inwested me 
opposite). Sey edt! 


y PUBLICATIONS SULD ;— 


Transactions, 6 
Proceedings, 

Trish MSS. Spins, 
Leabhar Breae, —s 7 
Leabbar na h-Uidbri, . : 
Photographs of Museum Objects... 
Murcum Hand book, « 
Museum Catalogue (iverster ax cxuiatte) F 


» INTEREST ON INVESTMENTS -— 


Tife Composition—Consol. Stock, ~ « 

Cunningham Bequest—New 3 per vent, 
Stock vee exporite), 

Musou Catalogue— Bank of Ireland Stock 
(see opposite), 2 ee ee 
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A belief, Jonn Rreron Ganstix, Treasurer, R. IA. 














Moypay Evestye, Janvany 14, 1878. 


Sm Roverr Kang, F.R.§., President in the Chair, 


Read, the following letter from the Science and Art Departe 
of 21st December, 1878. 


“Scrence anp Ant Departwesr, 
“Sovrn Kexstxetox, 8. W 
“21et December, 1877. 
“Sir, 

“Tt was stated in the letter of the Vice-President of the ( 
mittee of Council on Education, dated the 8th of February, 187¢ 
the subject of the formation of a Science and Art Museum in Irel 
that their Lordships earnestly desired to retain the advantage af 
assistance and authority which the continued co-operation of 
Socictics with the Government, in this more extensive national 





Moxpay Eventne, January 28, 1878 

Sm Roger Kang, F. B.8., President, in tt 

The Rev. J. H. Jellett, B. D.; Samuel Ferguson, 

Robert Kane, F. B. 8. (President), were elected Mem 

of Visitors of the new Science and Art Museum in b 
It was moved by the Secretary of Council— 

“That the Draft Scheme for the administration 

ham Fund, submitted at the Stated Meeting of the 

last, be adopted by the Academy.” 


Deart Perrrron. 
“In Chancery. 

“In the Matter of the Rorat Intse Acapgwy, and 
the 52nd George 3rd, cap. 101, intituled ‘An 
summary remedy in case of abuse of trusts crea 
purposes.’ 

“To the Right Honorable Joun Tuomas Batt, Lory ] 

or Inetanp. 

«The Petition of Samvet Fereuson, of No. 20 Nort] 
street, in tho city of Dublin, Esq., Q.C., and A) 
Ricuey, of 27 Upper Pembroke-street, in the city 
Q.C., two of the members of the Council of the 
demy, 


© Wewany Snowern, 
SOU Meee Pete hase fine dee ute 




































































14. ‘Lhe Koyal Vublin Society will undertake 
passage of the Bill now before Parliament, and w 
introduction of any clause or clauses that may be 
the Library and the Collections in Her Majesty’s Go 
purpose of a Public Library and Museum. 

15. The Government will be prepared, at the 
Society, to recommend to Her Majesty to grant such 
charters as, in the opinion of the Government, may be 
altered circumstances and condition of the Society. 

Signed on behalf of the above-named, 
Wiua H. Surru, Secretary to the Treasur 
G. Jouxstong Stover, Secretary to the Royai 
5th March, 1877. 

(Mr. C. Uniacke Townshend, the other member of the depu 
this Memorandum, but was unable to attend the meeting of 
which it was signed.) 


[2] 
“10tho 
“My pear Sir, 

«Your letter of the 6th inst. was considered by th 
Royal Irish Academy at its last Meeting, and the follu 
was adopted, which I am directed to communicate t: 
formation of the Council of the Royal Dublin Society 


Fee kad MT rare) 








desired to express the hope that the Council of tl 
allow their Science Committee to meet the Committ 
in conference, to discuss and advise, and not merely { 
a Deputation; inasmuch as a conference of the kint 
Council of this Society is alone likely to lead to any 
“T am, my dear Sir, 
“Yours faithfully, 
“G@. Jom 
“Hon 
«J, K. Incram, Esg., LL. D., 
« Secretary of Council, R. I. A.” 


(4) 
80th ¢ 
«< My pear Sir, 

“T have received your letter of the 19th instant, 
before the Council of the Royal Irish Academy. 

“In my reply to your letter of the 6th instant, I 
the willingness of the Council that a conference shou 
tween the Science Committee of the Academy an 
nominated by the Council of the Royal Dublin Socie 
gentlemen might have an opportunity of stating am 
views, and having them considered by the Committ 
Committee, after such consideration, might make suc! 























elected :— 
Treasvrer.—John Ribton Garstin, LL. B. 
Secretary or THE AcapEMy.—Robert 8. Ball, LL 
Sxcrerany or Councrt.—Robert Atkinson, LL. D. 
Sgcrerary or Foreron ConresronpEnce.— William 
Linartax.—J. T. Gilbert, F.S. A. 
Cuzex or tHE Acapewy.—Edward Clibborn, Esq. 


The following gentlemen were declared by the Pr 
of the Scrutineers, duly elected Honorary Members : 


In the Department of Science. 


Louis Pasteur, Paris. 
Sir William Thomson, Glasgow. 


In the Department of Polite Literature and Ai 
Dr. George Curtius, Leipsic. 
Henry Bradshaw, Cambridge. 


Dr. H. Kern, Leyden. 
Charles Newton, London. 


The President, under his hand and seal, nominated 
Vice-Presidents for the year 1878-79 :— 


Samuel Ferguson, LL.D.; Thomas Hayden, M 
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‘\ comity hat the shouve issn in correct, accaring bed 


-DEMY. 
TIN, TREASURER OF THE ROYAL IRISH ACADEMY, 
? MARCH, 1878. 
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age and belief, Jonn Riston Ganstin, Treasurer, R. 1. A. 





AUDITORS’ REPORT. 


We have examined the above General Abstract, and compared 
the details of the several heads thereof, and find the same to bec 
Balance of Eight Pounds Nine Shillings and Six Pence tothe cr 
demy ; which amount is certified by the Accountant-General to 
the credit of the Academy's account in the Bank of Irelend on { 
1878. 


The Treasurer has also exhibited to us like Certificates i 
invested Capital, showing that the amounts of Stock standing 
the Academy on the same day were £2699 18%. 4d, New Ti 
£2646 18s. 6d., Consols; and £42 16s, 9¢., Bank of Ireland Stoc! 


(Signed), 


WILLIAM ARCHER, 
WM. J. O’DONNAVAN, 


2lat of May, 1878. 





THE ROYAL IRISH ACADE 
A.D. 1878. 








Patron : 
HER MAJESTY THE QUEEN. 
Visitor : 
HIS EXCELLENCY THE LORD LIEUTENANT | 








Officers : 


(Elected annwally by the Academy ; with date of first. 
JOHN RIBTON 


TREASURER, LLB, P.8.A., (18 
ROBERT STAW. 

Seonrrany, 4 ¥.B.8., (1874). 

SecperaRy OF THE COUNCIL,. . . . - { ROBERTATKIN 


Skcaerary op FOREIGN CORRESPONDENCE, {wituiam ARC! 


Lrmagmy, 2 2. eee . {sony T. GILBI 





Clerk of the Academy, (elected annually by 82 oman Coan 


Academy) . . « 
Curator, pace Cah and Hoke, + Carr. Ronzer 
Trish Scribe, =... . . . Mp. Josmra 
Assistant Accountant, . . . . . . . . Mu. Epwamp’ 
Library Clerk, eee eee ee ee MRM 
Assistant in Library,. 2 2 1. - 1... MR RIO 
Serjeant-at-Mace, . . 2. 6 2 ie ee . MRS. Ms 





-Gamatattes mppointed by Coun 












































1851, Jan. 


1874, June 8 
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1877. April 9 


1855. Nov. 12 
1857. Aug. 24 

















le, 
ment-terrace, Liverpool. 
Wigham, John R., Esq. 35, Capel-street, Dublin. 
Wilkie, Henry, Esq. Belgrave House, Monkstown 
avenue, Co. Dublin. 
+Wilkinson, Thomas, Esq. Enniscorthy, Co. Wexfori 
*Williams, Richard Palmer, Esq., F.R.G.S.1 3 
Dame-street., Dublin, 
*Williams, Thomas, Esq. 38, Dame-street, Dubie, 
Williamson, Benjamin, M.A, F.T-C.D, 11, North 


brook-road, Dublin, 
*Wright, Edward, Esq., LL.D, 16, Hyde-Garden 
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“Wright, Edward Perceval, Esq., M.A., M.D.,F.LS. 
wR. Professor of Botany and Keeper of th 
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Pasteur, Louis, Paris. 
Schimper, Wilhelm Philipp, Professor of Geology in 
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this work, which the report of March, 1874, had announced as in prt 
paration, with the hope that it would appear in the year 1874-5, a0 
accordingly, on March 11th, 1876, 1 Resolution was passed— 

“ That Dr. Sullivan be requested to furnish a Report on the exter 
and progress of the printing of the volume of Tain Bé Cuailng 
entrusted to him to edit, and that he be requested to furnish copies: 
all the sheets as printed.” 

At the time when this request was made, Dr. Sullivan seems t 
have interpreted the request of the Council for information as a desit 
on their part to subject his work to criticism, and accordingly reple 
as follows :— 





“ Quzry’s Couns, Cons, 
“23rd March, 1876. 
“My pean Dr, Ivonam, 
* Excuse me for not having answered your letter about the Tat 
BS Cunilnge ere this. I could not do so sooner, and thereforw not it 
time for your Report, as [had to make some inquiries as to the amoux! 
of matter set up in typo, the state of the ‘copy’ of the text for the 


~ 4 








- of the C ISWeT WAS SEI 

By Dr. Sullivan’s letter of 23rd March, however, the assurance wi 
given that the work would proceed, and the hope was held out that i 
would be finished before long. No record is made on the Minutes 9 
anything having occurred which was likely to retard the work, and 0 
complaint or suggestion on any matter bearing directly or indirectly # 
the work was ever made to the Committee or Council. As, howeret 
eyen after the letter of the Secretary of Council, no account of it 
Progress was communicated by Dr, Sullivan to the Committee, the 
passed this Resolution on November 25, 1876:— 

‘That the Seerctary of this Committec be requested to communicat 
with Dr. Sullivan, President, Queen’s College, in order to ascertai 
the number of pages now printed of the Tin Bé Cuailnge, and th 
probable number remaining to complete the work; also the approx 
imate amount of the expense already incurred for printing, explaininy 
to Dr. Sullivan that the present financial position of the Academ) 
makes it necessary that the Committee should be supplicd with the 
informution as soon as possible.” 











after waiting nine months, were forced to take action again in th 
matter, and accordingly, on February 15th, 1879, it was Resolved :- 

‘That Dr. Sullivan be requested to give the Committee the infor 
mation respecting the progress of the Tiiin BO Cuailnge, which b 
has never furnished since it was applied for by the Committee in May 
1878 ; and, in particular, to state what portion of the work is in typ 
how much of it has been printed off, and when it is likely to be com 
pleted ; and 

‘That in communicating this Resolution, the Secretary be directr 
to request that Dr. Sullivan will furnish the desired information 1 
time to be laid before them at their next Meeting, on February 22nd. 

In reply to this Dr. Sullivan sent the following letter, which ¥* 
placed upon the Minute-book of the Committee :— 








him by the Committee in any matter. In this matter they had ia 
no dealings with Professor 0'Looney; the charge of proceeding wit 
the work had been entrusted by the Committee to Dr. Sullivan alom 
and on his own report that he was prepared to proceed with it. 

[Prof. 0’ Looney could, if he thought proper, have consulted i 
Minute-book of this Committee, in which the letter of Dr. Sulliv 
was set out at length, and could have transeribed it if he had: 
desired. The Scerctary of the Committee, on being applied to verbal! 
for a copy, to be made by the officers of the Academy, informed Pru 
O’Looney that this application should be made in writing to the Con 
mittee, when there was not: the slightest doubt that his request, thi 
regularly brought before them, would be immediately complied with 
This Prof. O’Looney did not do. ] 

To this letter the Committee felt there was but one reply, and a 
cordingly, on February 22, 1879, they Resolyed— 

“That as Dr. Sullivan has by his letter of February 20, 1879 
declined ‘any further responsibility’ in the mutter of the publication # 
the Tain Bé Cuailng:, the arrangement entered into by the Resale 














é P 

“ Ronerr Arxrxsoy, Esq.” 

Council has taken steps to define the Academy’s legal positive 
with Messrs. Browne & Nolan, by addressing the following letter 
them :— 

April 7, 1879. 
“ Si, 

“Tam directed by the Council of the Royal Irish Acadery 
to request that you deliver, without delay, at the Academy Houx. 
the amount of printed matter now in your hands, and prepared by 
you in pursuance of the contract contained in the letter of thr 
Secretary of MSS. Committee to you, dated the 2nd day of December, 
1873; and at the same time furnish your aceount for the wotk 
in pursuance of such contract hitherto done by you; the balance 
which, together with expense of carriage, will be at once discharge! 
hy the Academy, 

“If you decline this request, the Council would desire a state 
ment from you, why, having received so large a payment from the 


qaeew N 








steps as he might deem ‘sirable i in the utile; and to infers the Con 
mittee of the result. 

At this same Meeting, prior to the passing of this Resolution, th 
Committee had had laid before them ‘A Descriptive Catalogue af th 
Contents of the Book of Leinster,” by Mr. O’Looney, when the fl 
lowing Resolution was passed :-— 

“That when funds are available, the Treasurer be authorized 
pay Mr. O'Looney for preparing a catalogue of the contents af th 
Book of Leinster such amount as shall be certified by the Seeretary 
the Academy and the Librarian.” 

The catalogue laid on the table by Mr. O' Looney was a necesin 
preliminary to any recommendation on the part of this Committee? 
the Board of Trinity College to co-operate in the undertaking of th 
work, as the descriptive catalogue of MSS. in Trinity College Libra 
docs not enter into any detuil of the contents of that MS. 

The catalogue should, by the terms of the Resolution, have becom 
the property of the Academy, on payment of the sum duly certifiel 


— 








the Academy Librarian in his stead. 

As from the date of his last attendance at this Committee, » 
December 26th, 1874, up till this period of March, 1876, no comme 
nication had been received from Mr. Gilbert, and the work of tra 
seription of the Book of Leinster had remained entirely without ax 
other supervision than that exercised by members of this Committe 
the Committee, feeling the necessity of some responsible personal supe 
intendence over the work, passed a Resolution on April 22nd, 1876= 

“That the Librarian be requested to supervise the publication « 
the Book of Leinster in its passage through the press; and, on th 
completion of the work, to prepare such prefatory matter as may see! 
to him suitable as an introduction to the work.” 

By this Resolution, Dr. Atkinson, designated under his then offiea 
title as Librarian, was instructed to prepare an introduction to th 
work on its completion, without any special direction as to the natu 
or contents of such preface. 

The following extract from the proceedings of the Academy, take 
from a Paper of Professor O'Looncy, read January 13th, 1873, "On th 
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onal fitne lise , and no 
rian for the time being ; and 

“That the Committee therefore consider that Dr, Atkinson ot 
tinues to be still charged with the duties so entrusted to him.” 

Mr. Gilbert has not, however, accepted their construction of the 
own Resolution, and does not withdraw his claims. 

Dr. Atkinson, being thus authoritatively recognised as the respat 
sible editor, then took steps to prepare his introduction to the worl 
and accordingly, as was natural, applied to Professor O"Looney to! 
furnished with the catalogue referred to in the Minutes of the 1# 
December, 1872, and which had heen submitted by him to the Acaden 
in the year 1873, and which, therefore, should have been in # 
possession of the Academy. Professor O’Looney, who had, up te th 
time, Dr. Atkinson informs the Committee, worked harmonious! 
under his supervision, declined to furnish the catulogue. On th 
refusal being made known to the Committee, they passed a Resolutit 
ou 15th February, 1879 :— 

“That, observing in the minutes that a descriptive catalogue) 
the Book of Leinster by Professor O'Looney was laid before the Con 
mittee on the 14th December, 1872, Professor O’Looney be request 


‘\ _ 








Thereupon the following Amendment 

Hayden, and seconded by Dr. Madden ;— 

“That the Academy consider it desirable that all the arrang 
ments requisite to complete the publication of the Book of Leinste 
including the Introduction and preliminary matter, shall continue t 
be entrusted to the present Librarian of the Academy, under who 
supervision the undertaking was commenced; that the Council ) 
requested to afford him all requisite facilities within their power fi 
the satisfactory execution of the work, and that the Report me 
presented to the Academy be referred back to the Council for n 
consideration in the foregoing respects.” 

A division was taken, and it appeared that there were 36 row 
against the Amendment, and 26 votes for it. 

The President having declared the Amendment lost, the origiai 
Motion for tho adoption of the Report was put, and declared carmel 

Ow mot Parwent ro tue Epitox. 

The Secretary of the Council then read Report on the Payment! 
the Editor of the Academy's Transactions and Proceedings as follow! 
and moved its adoption :— 
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ed ant ‘shillings, anc 
pence, Government new Three per cent. Stock, now standing in th 
books of the Governor and Company of the Bank of Ireland, in th 
name of the Royan Inisn Acapgwy, after payment thereout of th 
costs of the proceedings in this Matter, and order herein, shall hence 
| forward constitute and be called “The Cunningham Bequest Fund’ 
| The Annual Income of said fund shall be applied as follows :— 
1st. In premiums of an honorary character, such as medals @ 
other marks of distinction of a like nature, to be awarded, from tin 
to time, by the Council, for the time being, of the Roran Im 
Acapemy, to persons rendering eminent services in the improvemet 
of knowledge in Science, Polite Literature, or Antiquities, 
2nd. In pecuniary premiums to be awarded, from time to time, b 
said Council to the authors of the best Essays (by said Council cot 
sidered worthy of such premiums) upon subjects connected wit 
Science, Polite Literature, or Antiquities, such subjects to be propos 
by said Council, when and in such manner as they shall think fit. 
8rd. In the publication, under the title of “ Corwmvenaw Pan 
Mexorns,’’ of such Papers in Science, Polite Literature, or Antiquitie 
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take the form of such Professorship in connexion with the Ren 
Trish Academy :— 
“ Royan Tnisn Acapewy, 
“19, Dawson-strrer, Drnurs, 
“ April 7, 1879. 
‘Sir, 

“In compliance with the request made by the Council of th 
Royal Irish Academy, on the 17th of March last, to be furnished will 
a statement showing the amount and position of the Todd Memon 
Fund, we beg to forward herewith the Report of the Committe 
on the subject, together with copies of the documents referred 
therein. 

“We are, Sir, your obedient Servants, 
“Jonn K, Isenam, Secretaries, Todd Natwest 
“Jonx Rimrow Garstrx, } Memorial Committee. 
‘ Ropert Arison, Esa., LL, D., 
“ Seeretary of the Council of the 
© Royal Irish Academy,” 
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“(e.) A copy of the Resolution of the Council of the Royal In 
Academy, of February 17th, 1879; 
“(LY A copy of the Affidavit of Mr. Gilbert of the 15th Febru 
1879; 
“'(@.) A copy of the Notice of Lodgment received by Rev. M1 
Close from Mr. Gilbert's solicitor in the matter; 
“‘(h,) A Statement of Accounts.’” 


Council recommends that it be empowered to take such steps in 
about drawing said fund out of Court as may be necessary, and subai 
the foregoing as its Report. 








work, and that those who have subscribed less than £5 may obts 
copies by increasing their contributions to that amount. Should thi 
not desire to do so, they will receive copies of the printed deseripti 
of the Manuscript, without the photographic portion. Each «@ 
seriber of £10 and upwards to receive a special copy of the comple 
work on extra-sized paper. 

“The adoption of the course here indicated for the Memorial 
received the warm approval of the friends of Dr. Todd, whose nam 
and Subscriptions are noted on the other side; and should you dest 
to co-operate, I beg that you will return the enclosed form, with yor 
ee “ Your obedient Servant, 

“Jouy T. Greer, 
* Tivasurer, Todd Memorial. 
“J. Ky Isonaat, Esa.” 








that he shall receive due notice of any turther pra 
by Public Meeting or otherwise, which may be taker 
Fund. We hold Sir Samuel Ferguson’s draft for the 
which we are prepared to pay over to the credit of 
as a new Joint-treasurer shall be appointed in 
Hardinge. 

“Tt appears that, with the sanction of the Cor 
Trish Academy, a Committee, of which you were 
the Royal Irish Academy House, in and after Nov. 
received Subscriptions there, for the purpose of carry 
Resolution. The form of Memorial resolved on is sta’ 
issued by that Committee to ‘have the fullest approval 
relatives of the late Dr. Todd,’—an approval whict 
to have been procured for the scheme you propose 1 
has, therefore, been thought proper that copies of thi 
sent to the Very Rev. Dean Reeves and J. R. Garstii 
surviving Secretaries of that Committec; to your surv. 
the Rev. Maxwell Close; to the personal represent 
Mr. Hardinge, one of the Trustees on whose behalf 
make the re-payment of Sir Samuel Ferguson’s Sub: 
Right Rev. the Bishop of Limerick, who, you stat 
proposed change in the application of the Funds; 
Todd, LL.D., Q.C.—which will account to you for thi 
communication. 

“We are, Sir, 














pounds and four pence cash to the credit of the trust, after di n 
the sum of eight pounds for the costs of bringing same into Court. 

4. After the death of the late Reverend James Henthorn Tod 
D.D., 8.F.T.C.D., a public Meeting for the purpose of promoting 
testimonial to his memory was, on the 27th day of October, 186! 
held at the Molesworth Hall, Dublin, the Very Reverend Willis 
Atkins, D.D., Dean of Ferns (since deceased), in the chair; and; 
was by the said meeting Resolved, on my motion, seconded by t 
Reverend Professor Jellett, F.T.C.D., and taken down in writing: 
the Minute-book of said Meeting, and signed by the Chairman therea 
that the national memorial to the late Rey. J. H. Todd shall take th 
form of a Professorship of the Celtic Languages, to be founded in cor 
nexion with the Royal Irish Academy; and at a Meeting of Committee: 
the subscribers to said fund held on the 3rd November, 1869, Willis 
Henry Hardinge and I were appointed Honorary Treasurers of the fan 
to be raised, which was called ‘* The Todd National Memorial Fund, 
and the Reverend William Reeves, D.D., Henry Brook Dobbin, 
John Ribton Garstin were appointed Honorary Secretaries, anda vey 
large number of persons, excceding one hundred in number, wen 











the sum ot e 





account of John Kelis Ingram, Esq., the sum of ten pounds, as bis 
Subscription of five pounds, and a like amount as the Subscription «f 
his brother, believed now to be abroad, to said fund; and I have 
received from Messrs. Maxwell & Weldon, as solicitors for the said 
Sir Samuel Ferguson, a printed protest, dated 24th of January, 1879. 
and upon which I have endorsed my name at the time of swearing 
this affidavit, repudiating the return of his Subscription, and caution- 
ing me against dealing with the fund for any but the orginal 
purpose; and as there would appear to be a difference of opinict 
among influential Subscribers, I am desirous to be relieved of any 
responsibility as to the application of the fund, and I have not maic 
any deduction from the amount of the Stock transferred or cash pati 
into Court by me in respect of the three said Subscriptions so returned 
by me. 

8. My Co-trustee, the suid William Henry Hardinge, died on or 
about the 2Ist day of January, 1879; conscquently, I am row sole 
Trustce, and there does not appear to be any person to appoint 3 
new trustee in his place, und for the protection of the fund, as well ss 
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Monpay Evenine, June 23, 1879. 
Sir Roserr Kane, tt.p., ¥.z.8., President, in the Chair. 


Mr. B, Williamson, w.a., F.R.s., F.1.c.p., signed the Roll, and wss 
admitted a Member. 

By permission of the Academy, Mr. John Dreyer, Assistant Astr> 
nomer at Dunsink Observatory, read ‘‘A Note on the Meteors cos- 
nected with the first Comet of 1870.” [Vide Proceedings, vol. ii, 
scries ii., Science, part 4.] 

Mr. Samuel Ferguson read a Paper ‘‘On a Passage in the Confesso 
Patricii” (No. 2). [Vide Proceedings, vol. ii., series ii., Polite Liters- 
ture and Antiquities, part 13.] 

Mr. George Porte read a “‘ Report of Experiments and Researches 
in Micro-Photography.”” 

Dr. George Sigcrson, read a Paper ‘‘On a contribution to the 























1855, Mr. Ar Zoolog A ssi 
of the University of Dublin a Catalogue of the Desmidicw of t 
County of Dublin. This was followed up in the ensuing spring’ 
a supplemental list, Modestly styled a Catalogue, these two memo 
vonstituted exellent original essays on the species forming that grou 
giving descriptions of new genera and species, illustrated by drawia 
from the author's hand. By this publication Mr. Archer took at aa 
a high place among original investigators ; and when the long illo 
of Mr, Ralfs prevented him from revisirg the new edition of t 
Desmidiem for Pritchard's well-known work on the Infusoria, the te 
was committed to Mr, Archer’s care, Since that time a long ser 
of Papers on these subjects has flowed from his pen, so that now, 
every work relating to that class of organisms, one finds our 0 
Jeague’s name and labours referred to as an authority. I need 1 
detain you with a long list of those Papers, contenting myself wi 
the statement that by them our knowledge of the unicellular and dl 
mentous algw has been largely increased. 

The close relation between the two kingdoms of organic natw 
especially in their lowest and more elemental forms, necessarily le 
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Dr. John Casey read a Paper ‘‘ On Cubic Transf 
Conwrrenam Menorns, No. 1.) 

Mr. Philip Burton read a Paper ‘“‘On a Phen 
observed in Fogs.” 

Dr. N. Furlong read a Paper “On the occasi 
a Polar arrangement of Clouds, with its possible re! 
ture.”” 

Mr. Edwin Hamilton, u.a., was elected a Memb 

Donations to the Library were presented, and { 
the Donors. 


Mowpay Eventve, January 12, 188 

A. G. Ricurr, 11.0., a.c., Vice-President, in 

The Treasurer read a Paper by Mr. Thomas Ply 

Sepulchral Remains found in Killicarrey, Co. Cavan. 

The Secretary read a further Paper by Mr. A. E 
“Mathematical Notes.” 


Donations to the Library were presented, and t] 
Donors. 


Monvar Eventne, January 26, 188( 


Dee GQ Winn arn mn Wan Denstdnne 








Report from Council, on the death of Mr. Josep 
S&eribe, to the Academy :— 


The late Mz. Joszrx O’Loncay, os he was prob 
~ was amongst the most distinguished, of Irish Scribe 
a family in which this profession was hereditary = 
self, his brother, father, and grandfather—all of t 
capacity—are not likely to be soon forgotten. 

Many products of their skill and industry nov 
Trish Academy, but the most important work has 
accomplished by Mx. Joseru O’Lonean, who is just 

In early life employed as a schoolmaster in Ci 
National Board—a service which, had he continue 
entitled him to retire on a pension—he there made 
as an efficient and trustworthy Irish Scribe. Dur 
have from his hand a beautifully-written copy of th 
together with many minor MSS. in the Windele C 
death of O’Conry in 1865, Mg. O’Lonean was apy 
of Irish Scribe to the Academy, which he has held | 
the early part of this period we have from his hi 
Index of Subjects and of Initial Lines, of the mi 
the MSS. of the Royal Irish Academy, a work in six 
which enables a reference to be at once made to alm 
with in the MSS. The work on which he was sub 
was the transcription of the great MSS.—Leabhar 1 




















£10 to Mr. R. M. Barrington to enable him to investigate the 
Flora of the Blaskett Islands. 

£10 to Mr. H. C. Hart to enable him to investigate the Flor o 
the Galtee Mountains. 

£20 to Mr. Phineas S. Abraham to assist him in the Microscep¥ 
studics of the Marsupial Tissucs. 


Attached is a schedule (Appendix A.) giving information as to tht 
progress of the Reports for which Grants from this fund have bet 
made from time to time, and it is the carnest wish of the Council that 
the Scerctaries be informed, ut as carly a date as possible, of the stat 
of the investigations for which the grants were made, and of the pr> 
bable time when the Reports thereon may be expected. 


While the above statement sufficiently testifies to the activity 
the Academy on the side of science, the antiquarian interests batt 
not been neglected. Considerable progress has been made in :i 
department in which the Academy is naturally expected to aid te 
prosecution of research, viz., in the advancement of Celtic studics. 














10. Agmondisham B. Vesey, L.K.Q.0.P.1. 


We have lost by death within the year four Honorary Members 
In the Department of Science :— 
1, Bernard Yon Cotta. 
2. Heinrich Wilhelm Dove. 
3. Johann Von Lamont. 
In the Department of Polite Literature and Antiquities :— 
1. Major-General Sir Thomas A. Larcom, K.C.B. 
And sixteen Ordinary Members :— 
1, William Andrews, elected January 10, 1842. 
2. Charles Benson, M.D., elected November 30, 1825. 
3. Rey. Robert G, Cather, elected January 13, 1862. 
4. Sir Dominie J. Corrigan, Bart., M.D., elected January | 
1847, 
5, James Gibson, Q.C., elected January 13, 1851. 
6, Charles W. Hamilton, elected April 25, 1836. 
Nathaniel Hone, clected April 12, 1847. 


ma 
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phates, . 
A. Carte, Investigating ‘the hog © of Hallybetagh, 
W. King, Researches into the jointing of rocks, 





60 | Mar. 20, | Rey. E, O'Meara, pati investigations into the Dia- 





f| tomaces, ae | 
1 a1} 4, «| Leith Adams, Report on Irish Pleistocene Mammals, | 1 
52} |) 1) | Rev. 3. Haughton, Report on the tidal constants of the 
Trish Sea, . 3 
| 53 4 wv L. getanect, and A. Plunkett, on “mineral waters of 
i] allows. a 2 : 
i BA ay ww C, Bell, Investigations into Pyrol, . 6, 3 
ar 55 | Mar. 16, | E. Reynolds, Investigations into the atomic weight of 
giueinium, . 4 


‘ 56], 4 | EP. Wright, Report on chytridia parasite on a floriden, i 


i a7 oh C. E. Burton, on the spectroscope, r 





uy i877. 
58 | Mar, 16. | Rey, 8. Harghita, 3 Report on the tidal constants of the P 
i cay ‘ e oti 
bf 69] 4, | G. Bell, Purther investigations into Pyrrol, . nu 
60 wo R. Ball, Towards the expenses of recording ‘the observa- 
r ‘tions of Jupiter's Satellites, . a 
61]... | J. E Reynolds, and Rev. S. Haughton, for experiments 
on the dynamical co-efficients of friction at law velo- 
cities between solids and fluids, 2 
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Date. Name and Subject. 


1877. | 
Mar. 16. | Rev. J. Il. Jellett, for experiments on the action ofa £ 4. d. 
galvanic current on a beam of polarized light, . .' 26 0 0 
+», EP. Wright, towards the cost of drawings of some of 
| the lower algw, . 40 


° 
° 


Mar. 16. | C. Tichborne, Researches into the general diffusion of 
fluorine in animal concretions, . 125 

«| E.'T. Hardman, for apparatus and chemicals to enable | 
him to continue his chemico-geological researches, . | 25 
A.G. More, for examination of the flora of the south 
| “and west of Ireland,. . 20 
Leith Adams, towards the expense of coll ting materials 
relating to the natural history of the Irish elk, . . | 12 

| Rev. J. H. Jellett, for researches on the relation between 
| light and electricity,. 18 
y+ «| A. Macalister, for purchase of rare specimens to carry 
on embryological experiments, . 30 
| Aug. 6. | W.II. Baily, for report on Cambrian and Silurian fossils, | 40 


eosco coe o 
cos sc eo eo eo 


Jan. 13. | G. H. Kinahan, on studies on the constituents of granite, | 10 
va | E,W. Davy and C. A. Cameron, Researches into the 
compounds of Selenium, . . . | 80 

Mar. 16. | E. W. Davy, Researches on the nitro-prussides, oe | 2 
no» E. P. Wrig! t, Investigations into the structure of the 
vegetable cell and its nucleus,. . 50 
', 4. | J. E. Reynolds and Rev. 8. Haughton, for microscopic 
slide sections of a large collection of Sandwich Island 
lavas, already analysed by Dr. Haughton,. . . .! 20 0 0 


oe woo 








The amount granted to No. 57 has been applied to the cost of con- 
uction, for the Academy, of a New Spcctroscope, described in the 
vecodings, vol. i., series ii., Science, p. 208. 

Nos. 45 and 50 have died. 

Nos. 60 and 75 returned their Grants, not being able to follow out. 
+ line of research intended. 

Nos. 41, 42, 43, 44, 48, 51, 58, 54, 55, 56, 59, 61, 65, and 67, 
ve forwarded either preliminary or final Reports. 

Letters have been sent by the Secretary of the Academy and the 
retary of Council to cach of the other recipients of Grants, Nos. 

A7, 49, 52, 58, 62, 63, 64, 66, 68, 69, 70, 71, 72, 73, 74, and 
sfactory answers respecting the progress of their researches have 
n received from all, except from Nos. 69 and 70, from whom no 
lies have been, as yet, received. 

m. I. A. MINUTES, eESsI0N 1879-80. [13] 
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£25 to Mr. Bertram C, Windele, for researches on the embryulo 
of the Muscular System. 


The Grants were adopted by the Academy. 


The Scrutincers handed in their Report as to the election 
Honorary Members, when the President declared the following d 
elected :— 

Tn the Department of Science, 


Elias Loomis, Yale College, United States, America; O. C. Mar 
Harvard College, United States, America ; Oswald Heer, Zurich. 


Ln the Department of Polite Literature and Antiquities. 
Professor Fick, Gittingen. 


The Serutincers handed in their Report as to the election 
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President and Council, and the President declared the following duly 
elected :— 
Presmrst. 


Sm Roserr Kane, t1.p., F.2.s., &c. 


Couxcr. 


Committee of Science. 

John Casey, L1.p., F.B.s., Professor of Mathematics, Catholic 
University of Ireland. 

Thomas Hayden, u.p., ¥.x.9.c.P.1., Professor of Physiology, 
Catholic University of Ireland. 

Rev. J. H. Jellett, 3.n., 8.¥.7.c.p. 

Alexander Carte, u.p., F.L.s., Director, Museum of Science and 
Art, Dublin. 

Robert 8. Ball, u.p., ¥.2.8., Professor of Astronomy, Dublin 
University, and Royal Astronomer for Ireland. 

Rev. Samucl Haughton, .p., ¥.n.8., F.1.c.p., Professor of Geology, 
Dublin University. 

Edmund W. Davy, u.p., Professor of Medical Jurisprudence, 
Royal College of Surgeons, Ireland. 

Joseph P. O'Reilly, c.z., Professor of Mineralogy, Royal College 
of Science, Dublin. 

Benjamin Williamson, m.a., F.B.8., P.T.C.D. 

George F. Fitzgerald, u.a., F.1.c.p. 

Alexander Macalister, u.p., Professor of Anatomy, Dublin Uni- 
versity. 

Committee of Polite Literature and Antiquities. 

John Kells Ingram, t.p., ¥.1.c.p., Librarian of Trinity College, 
Dublin. 

William J. O’Donnavan, L.p. 

Alexander G. Richey, L1.p., a.c. 

Very Rev. W. Reeves, p.p., Dean of Armagh. 

Robert Atkinson, xu.p., Professor of Sanskrit, Dublin University. 

Lord Talbot de Malahide, ¥.n.8. 

Sir Samuel Ferguson, 11.p., @.c. 

J. T. Gilbert, ¥.s.a. 

Rev. Maxwell H. Close, .a. 

John R. Garstin, L.D., F.8.a. 





‘burch Bells of Devon, by the Rev. H. T. Ellacombe. 
The thanks of the Academy were voted to the Donor. 
The \cadomy then adjourned. 
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Mowpay Eventxe, Arn 12, 1880. 
Sm Rovgrr Kang, 11.p., ¥.2.8., President, in the Chair. 


Before the ordinary business of the evening commenced, the 
President said that it was his duty to report to the Academy the 
death of Mr. Edward Clibborn, who had occupied for upwards of 
forty years the responsible position of Clerk to the Academy. During 
the whole period of Mr. Clibborn’s services he was distinguished by 
the most zealous discharge of his duties, and by the intelligent 
interest which he took in every branch of the business of the 
Academy. Mr. Clibborn was possessed of varied and extensive lite- 
rary and scientific information, which on many occasions enabled him 
to render his assistance specially useful to the officers of the Academy, 
for instance, in the early arrangements of the Museum of Antiquities, 
of which the Academy is so justly proud. 

The President felt sure that the regret which he deeply felt at 
the loss of a gentleman with whom he had the pleasure of being 
associated for many years will be sincerely sympathised with by the 
Members of the Academy generally. 

Professor J. P. O'Reilly, c.e., read a Paper ‘‘ On the Correlation 
of the Lines of Faulting of the Palamon Coal-field District, Bengal 
Presidency, Northern Indie, with the neighbouring Couast-lines.” 

William Roberts read a Paper ‘‘On the Satellite of a Line 
meeting a Cubic.” 

G. H. Kinahan and W. H. Baily read a Paper—“ Report (Part II.) 
on the Rocks of the Fintona und Curlew Mountain Districts.” 

A list of Donations was read, and the thanks of the Academy 
were voted to the Donors. 


M1 AL MINT TER, BER MON IA72- 80, {16] 











Mowpay Eventne, June 14, 188 
Srp Rosert Kang, u1.p., F.2.8., President, i 


The President announced that he and the Memb 
were received by His Excellency Earl Cowper, | 
Treland, on the 7th inst. 

The Address adopted at the last Meeting was 
dent, to which His Excellency made the following 

“Pray accept my best thanks for your cons 
arrival here as Representative of Her Majesty the 

“Your important duties, and the admirable ms 
are performed, are well known to me. 

“The Papers read at your different Meetin 
editions of curious MSS., and your other publicat 
I have so cogent a reason for taking a deep i 
concerns Ireland, be of the greatest interest and ac 

“T look forward also, with the anticipation o 
entertainment, to making acquaintance with yow 
of Antiquities, and to the means it will afford 
better knowledge of the ancient civilization of thie 

“Tf my office of Visitor to your Academy— 
assure you I feel both pride and pleasure in fillir 
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Hardman, F.c.s., for making soundings in Lough Gill, with a view to 
throwing light on the geological formation of the locality.” 

The Secretary laid on the table a Memoir ‘‘ On Cubic Transforma- 
tions,” by John Casey, L1.p., ¥.R.s., v-P., being the first number of the 
Cunningham Memoirs. ° 

A list of Donations to the Library was read, and thanks voted to 
the Donors. 

The President announced that, in consequence of his other avoca- 
tions, Dr. Robert 8. Ball found himself reluctantly compelled to resign 
the position of Secretary to tho Academy ; and that at its next Mect- 
ing the Academy will proceed to the election of a Secretary. 

Several donations to the Muscum were exhibited, in reference to 
some of which the following letter was read :— 


« ExsIsKILLeN, June 5th, 1880. 
“Sm, 


“T have been requested by the Earl of Enniskillen to forward 
for presentation to the Royal Irish Academy tho following objects, 
which were recently discovered in a sepulchral mound situate at a 
place called Killicarney, not far from Belcoo :— 


“1, A perfectly preserved vessel, composed of baked clay, con- 
taining calcined bones. 

“2, Numerous portions of a second earthen vessel found in the 
same mound. 

“3. A finely polished stone celt, which was found in the kist 
which contained the perfect urn. 

“4. A small but beautifully formed knife or saw, composed of 
flint, which was found in the eame kist. 

“5, Arudely formed object of flint, found with the above-men- 
tioned knife or saw. 

“6. An object composed of bone, discovered with the flints. 

“ His Lordship wishes these objects to be presented, through him- 
self, on the part of Loftus Tottenhum, Esy., M. P., of Glenfarme Hall, 
near Belcoo. 

“On my own part, I beg to present to the Academy a couple of 
human skulls and other remains which were found by myself in the 





Knocknamohill. 
The thanks of the Academy were voted to the Donors. 


Monpay, Jove 28, 1880. 


Sm Rosrer Kaye, t1.p., v.n.s., President, in the Chair. 


The President proposed the suspension of the standing oniers, 
i! there being no dissentient voice, the standing orders were del 
{ suspended, 
| Mr. Close (Treasurer) proposed — 
“That Dr. Macalister, Professor of Anatomy and Chirurgery i! 
School of Physic in Ireland be elected Secretary of the Academ 
the place vacant by the resignation of Dr. Robert S. Ball, 5 
Astronomer Royal of Lreland."" 
Dr, Macalister’s nomination was seconded by Dr. Frazer. 

















in the plane of polarization. A current obtained from a Gna 
machine, driven by a gas engine, 3} h.p., was transmitted thro 
the coil, and the analyzing prism was adjusted so as to give a per 
equality of tint. The current was then reversed and the analy 
observed. By this method, as is easily seen, the change in the p! 
of polarization produced by the current would be doubled. But 
inequality of tints could be perceived. Hence it is to be inferred t 
a current such as that here described is incapable of producix 
deviation of 30” in the plane of polarization of a transmitted ba 
The dimensions of the several parts of the apparatus were the | 
lowing :— 


Length of tube, =. : » 30°35 feet. 
Thickness of wire, - a . 0 2 -Q96, 
Length of wire, . + . 1790 feet. 
Number of coils, - < - 6340. 


The Secretary read, for the Rev. J. Pearson, a Paper ‘' On Thr 
Years' Observations of the Tides at Liverpool (Fleetwood)." [Vu 
Proceedings, vol. iii., ser. ii., Science, part 6.) ~ 


‘i 




















mission of the Academy, read his Paper ‘On the Flora of the Bla 
Islands.” 

The Chairman announced that Francis Davis Ward, z.r., and Hy 
Wm. Mackintosh, w.a., were duly elected as Members of the Acade 

The Secretary laid on the table a Report by H. C, Hart, #1, 
the Botany of the Galtee Mountains. 

Dr. Macalister exhibited the impression of an Aboriginal H 
from a cave in New South Wales, presented to the Museum of Trit 
College by Dr, 8. Knaggs, of Newcastle, N. 8. W.; and a Necklace 
Human Teeth from the Soloman Islands, presented by Dr. Goode, B 

The Secretary announced the list of Donations, and the thank: 
the Academy were accorded to the respective Donors. 

The Treasurer reported that the Council had recommenda! 
Academy to grant the sum of £20 to Messrs. Balkwill und Jow 
Wright for the examination of the Foraminifera of Dublin Bay, 0 
£30 to Mr. Gerrard Kinahan, in aid of his Researches on the Chem: 
Impurities of River Waters, and proposed that the grants be o 
firmed, which motion was carried. 

The Academy adjourned, 


> 








Part 5. On Sepulchral Celle. By Sir S. Ferguson, 1.0. 
Vol. xxviti.—Serence. 
Part 6. ‘‘ New Rescarches in Sun Heat.” By Rev. S.Haughton,P.2s 


Of the Proceedings, part 4 of vol. iii, (Second Series), containins 
Papers on Science, was published in April, 1880; part 2 of vol. 
(Second Series), containing Papers on Polite Literature and Antiquities 
and part 5 of vol. iii. (Second Series), containing Papers on Science 
were published in December, 1880. 

The contributors in the Department of Science are:—Rey. Dr 
Haughton; Dr. Davy; Rev. John H. Jellett; Dr. Ball; Dr. Tarleton 
Dr. Macalister; Professor J. P, O'Reilly; Professor J. Emersot 
Reynolds; Professor W. King; Rey. J. Pearson; Mr. G, H. Kinalon 
Mr. W. H. Buily ; Mr. Philip Burton; Mr. W. R. Roberts; Mr. P 
8. Abraham; Mr. H.C. Hort; Mr. R. M. Barrington. 

Tn the Department of Polite Literature and Antiquities —Si 
Samuel Ferguson; Dr, Macalister; Mr, George Armstrong; Mr ? 
8. Abraham; Mr. Thomas Plunkett; Mr. W. J. Doherty. 
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re, and other metals, ie vary Coneuety eoeelia! 
a dugulasly fine series of electrotyped medallions of the kings 
emperors of France. 


The Library has been repainted throughout ; and the book-e 
presses, and shelves therein, together with those in the Reading } 
and Moore Library, numbered and lettered. 


The following Ordinary Members have been elected since the 
March, 1880 :— 


1, William A, Mahony, ap. 

2. John Patrick Gannon, 

3. Arthur H. Anglin, wa. 

4, Thomas Hughes Corry, ma. 

5. John L. Robinson, c.z. 

6. Robert George Watts, ap. 

7. Joseph Fletcher, F.c.s. 

8. Francis Davis Ward, s.r. 

9. Henry William Mackintosh, w.a. 
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nomenon ch g 1 
crystals. Fresnel thereupon investigated the most general laws 
double refraction from the legitimate and perfectly general hypothe 
that the ether within a crystal acts under the same laws as a bo 
whose elasticity varies in different directions. From this hypothe 
he deduced the equation of the wave-surface, and showed that all t 
laws of biaxial crystals, known up to this time from the experimen 
of Brewster and Biot—both those laws which regard the direction 
the rays, and those which determine their polarization—were con: 
quences of this theory. He also showed that Huyghens’ law a 
the other known phenomena of crystals with one optic axis follow: 
us consequences of the particular case of his hypothesis where t 
clasticities are the same in directions parallel to one plane. 

The geometrical form of Fresnel’s wave-surface—a surface of 11 
sheets intersecting at four points—was investigated in minute det: 
hy M-Cullagh and Hamilton. In the course of this inquiry, Hamit 
discovered that at cach point of intersection a cone is tangent tot 
surface, and that where the outer sheet, after passing the point 
intersection, bends back, it has a tangent plane which touches 











to their best relative Position in an Observatory *? (1Sou). 

Supplement toa Paper ‘‘On the mutual Action of Permanent Magnets, ¢ 
sidered chiefly in reference to their best relative position in an Ott 
vatory "” (1841). 

‘On the Determination of the Intensity of the Earth’s Magnetic Force in ab 
lute measure’? (1843). 

«Results of Observations made at the Magnetical Observatory of Du! 
during the years 1840-43" [Ist Series—Magnetical Declination] 1M 

“On the Mean Results of Observations (Magnetical and Meteorological 
(1848). 

“Notes on the Meteorology of Ireland, deduced from the Observations mae 
the year 1851, under the Direction of the Royal Irish Academy " ‘1$* 

“On the Determination of the Intensity of the Earth's Magnetic Fore 
absolute measure, by means of the Dip-Circle’’ (1858). 

“On the Light reflected and transmitted by Thin Plates** (1859". 

* On Earth-Currents and their Connexion with the Diurnal Changes of 
Horizontal Magnetic Needle” (1861). 

“ Attempt to deduce the General Laws of the Variations of Temperature at 
Earth’s Surface from those of Solar and Terrestrial Radiation "* (1878) 





* Numerous Papers on the above and kindred subjects are published in | 


Proceedings of the Academy. 
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Rey. 5. Haughton, w.p., 8.¥.1.¢. 





E. W. Davy, w.a., a0. 

J.P. O'Reilly, cz. 

George F, Fitzgerald, u.4., F.1.¢.0. 
Alexander Macalister, 31.0. 

John Casey, LL.p., F.R.S. 

F. A. Tarleton, .4., ¥.1.c.p. 
George Sigerson, u.p. 


Committes of Polite Literature and Antiquities (and Miscum' 


A. G. Richey, tt.p., ac. 

Very Rev. W. Reeves, p,v. 
Robert Atkinson, tr.p. 

Lord Talbot de Malahide, r.z.s. 
Sir Samuel Ferguson, x.p., @.¢, 
John T. Gilbert, F.s.a, 

Rev. M. H. Close, mua. 


Minutes of Proceedings. 17: 


John R. Garstin, m.4., LL.D. 
John Kells Ingram, 11.p., F.1.c.p. 
William Frazer, F.B.c.8.1. 


The President, Sir Robert Kane, nominated the following unde: 
his hand and seal as Vice-Presidents for the year :— 
Rev. Samuel Haughton, u.p., F.2.8., 8.P.7.¢.D. 
John Kells Ingram, t1.p. 
John Casey, LL.D., P.B.8. 
Sir Samuel Ferguson, 1.p. 


The Ballot was opened for the Office-bearers. Messrs. Porte anc 
Archer were appointed Scrutincers. On the close of the Ballot thi 
Chairman announced that the following were elected :— 

Treasvrer.—Rev. Maxwell H. Close, u.a. 
Srcrerazy.—Alexander Macalister, u.p. 

Srcreragy or rae Counci.—Robert Atkinson, L1.p. 

Sxcrgtary oF Fortran Conresponpence.—Joseph P. O'Reilly, c.2. 
Lisrazuy.—John T. Gilbert, ¥.s.a, 

Cuxux oF tHe Acapeuy.—Alfred Edgar, B.a. 


The Academy then adjourned. 


BR. 1. A. MINUTES, sEBsI0N 1880-81. (18) 





of Ireland, in the name of the Royal Irish Academy, after past 
thereout of the costs of the proceedings in this matter and o! 
herein, shall henceforward constitute and be called ‘The (€ 
ningham Bequest Fund.” 


The Annual Income of said Fund shall be applied as follow: 

Ist. In Premiums of an honorary character, such as Medals 
other marks of distinction of a like nature, to be awarded from t 
‘o time by the Council for the time being of the Royal Irish ! 
demy to persons rendering (in the opinion of the said Council) ¢ 
nent services in the improvement of knowledge in Science, Pc 
Literature, or Antiquities. 

2nd. In pecuniary Premiums to be awarded from time to t 
by the said Council to the authors of the best Essays (by the 
Council considered worthy of such Premiums) upon subjects ¢ 
nected with Science, Polite Literuture, or Antiquities; such + 
jects to be proposed by the said Council when, and in such man 
as, they shall think fit. 
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of thanks was passed to Teenectye Donors. 
Mr. Robert Macalister, u1.5., was declared elected Clerk of t 
Academy. 


Moxpay Eveyinc, Fennvary 27, 1882. 
Sm Ronert Kayx, tt.v., ¥.r.s., President, in the Chair. 


Mr. Alexander MHenry signed the Roll, and was admittel 
Member of the Academy. 

The Rey. Dr. Haughton, r.n,s., read his Paper on ‘ Atriptothals: 
Curves and Surfaces.” 


Dr. Tarleton, v.r.c.n., read a Paper “On some Deductions ir 
Professor M‘Cullagh's Lectures ou Rotation, and u slight Error whi 
appears to exist in them.” 








By Charles A. Cameron, u.p,, and Edmund W. Davy, .n. 
Part. 9. On the Dynamies of a Rigid System Moving in Non-E 
clidian Space.” By Robert 5. Bull, tu.p., p.n.s. 





OE the Proceedings, part 6 of yol. iii, (Second Series), conta 
Papers on Science, was published in April, 1881; part 3 of vol 
(Second Series), containing Papers on Polite Literature and Antig: 
ties, and part 7 of vol. iii. (Second Series), containing Papers 
Science, were published in December, 1581. 

The contributors in the Department of Science are:—Dr. Bal 
Drs. Davy and Cameron; Dr, Tarleton; Dr. Haughton; Dr. Davis! 
Professor O'Reilly; Professor Church; Mr, J. F. Knott; Mr- 
Hodges; Mr. G. A. Kinahan; Mr, E.'f. Hardman; Mr. B,C. Wind) 
‘Mr. W. R. Roberts; Messrs. J. Wright and F. P. Balkwill; Mr. 8.. 
Stewart. 

In the Department of Polite Literature and Antiquities ;—Ly 
‘Talbot de Malahide; Dr, Frazer; Dr. Macalister; Sir Samuel Fe 
gusony Mr. T. N. Deane; Mr. E. T. Hardman; Mr, W. J. Knowle 
Tey. T. Olden. 
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In the Academy House several important repairs have be 
effected, and its exterior, together with that of the Reading-room a 
Library buildings, thoroughly repainted. 

In the Library a considerable amount of work has been done 
the way of internal arrangements and towards completing the cx 
logues and registration, more especially in connexion with the Halid 
collection. 

The following Ordinary Members have been elected since the It 
March, 1881 :— 

. Francis John Boxwell Quinlan, u.p. 

. Rev. Danicl Davies Jeremy, m.a. 
J.D. Hillis, w.v. 

. Daniel J. Freeman, .R.1.4.1. 

. Rev. Francis Le Poer M‘Clintock, ma. 
. Charles Mac Carthy Collins. 

. Rev. Michacl Comerford, r.r. 

. William Sidney Cox, c.z. 

. Alexander M‘Henry. 
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. Anemometer, and "to his inv 


much used invention, the Cup 
of its principles. 

The essential parts of this instrument were devised by him in 1$ 
and subsequent improvements made until it was completed in 1+ 
in which year it was described by him before the British Assoviatio: 
Southampton. In 1850 he read before the Academy a Paps rt? 
ject of which was to approximate to the theory of the instrument. 
187-4 there appeared a Memoir by M. Dohrandt of the St. Peters 
Meteorological Observatory, describing an elaborate series cf exp 
ments which he had made to determine the relation between 
velocity of the rotation of the Cup Anemometer and that of the wi 
Dr. Robinson’s attention being thus drawn again to the subject. 
read tothe Academy in 1875. Paper, which appears in the Z'ruceedr 
“On the Theory of the Cup Anemometer and the Determination of 
Constants.” In this he gave a criticism of Dohrandt’s experins 
and suggestions for the removal of some objections to which t 
seemed to be open, with proposals for other experiments whirl. 
hoped he might afterwards carry out. This he soon had a favour. 
opportunity of doing, with apparatus constructed by Mr. Huw 
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Committee of Science. 


Robert 8. Ball, u1.p., F.B.8. 

Rey. Samuel Haughton, u.p., ¥.B.8., 8.F.7. 
Edmund W. Davy, u.s., M.D. 
Joseph P. O'Reilly, c.z. 

George F. Fitzgerald, u.a., F.7.¢.D. 
Alexander Macalister, u.p., ¥.B.8. 
John Casey, LL.D., ¥.2.8. 

Francis A. Tarleton, 11.p., ¥.7.¢.D. 
George Sigerson, up. 

Charles R. C. Tichborne, PH.D. 

Sir Robert Kane, Lt.p., F.B.8. 


Committee of Polite Literature and Anti; 


Alexander G. Richey, 11.p., @.c. 
Very Rev. W. Reeves, p.v. 
Robert Atkinson, LL.D. 

John T. Gilbert, ¥.s.a. 

Rev. Maxwell H. Close, u.a. 
John R. Garstin, M.a., ¥.8.a. 
John Kells Ingram, 1.0., F.T.c.D. 
William Frazer, F.2.¢.8.1. 

David R. Pigot, w.a. 
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(Firat elected, 16th of March, 1882.) 
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The Council : 


(Elected 16th of March, 1882.) 


The Council consists of the Committees of Science and of Polite Literature and 


Blected. 


Antiquities. 


Committee of Science (ELEVEN MEMBERS); 


()) Mar, 1876 ROBERT S. BALL, wp. rns. 
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@) 
@) on» 
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1877. REV. SAMUEL HAUGHTON, »™.p., F.R8, 8.F.7.C.D. 
1878 EDMUND W. DAVY, m.a., uv. 

1879 JOSEPH P. O'REILLY, on 

1879 GEORGE F. FITZGERALD, m.a., F.1.c.p. 


(6) Nov., 1879 ALEXANDER MACALISTER, ™.p., F.2.8. (Sec. of Comm.) 
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1881 FRANCIS A. TARLETON, 11.0., F.1.c.D. 
1881 GEORGE SIGERSON, u.p. 


(10) Nov., 1881 CHARLES R. C. TICHBORNE, ra. 
(11) Mar, 1882 SIR ROBERT KANE, tp. F.R.s. 


Committee of Polite Fiterature and Antiquities (Ten Mewpens) : 
(12) Mar, 1869 ALEXANDER GEORGE RICHEY, tt.0., ac. 


(18), 
(4) oy 
(15) oy 


1869 VERY REV. WILLIAM REEVES, p.p. 
1870 ROBERT ATKINSON, ut.p. (Sec. of Comm.) 
1878 JOHN T. GILBERT, r.ea. 


(16) Nov., 1878 REV. MAXWELL H. CLOSE, w.a. 
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(20) 


1880 JOHN KELLS INGRAM, tt. 
1881 WILLIAM FRAZER, ?.2.0.8.1. 
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(21) April, 1882 THOMAS N. DEANE, p.u.a. 
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Officers : 


(Elected annually by the Academy ; with date of f 


REV. MAXW 
TREASURER, . - - - - + + + + =} (4878). 


SHORETARY, 205 6 ep se ee 8 Se aaa 
Securranr or tHe Couner,,. . . . - { ROBERTATK 
Sronerany or Fonriay Connssroxprxcr, { JOSEPH P. 0° 


Lrmrasian, - 2 se ee eee . {somw 7. oi 


Glerk of the Aoademy (dated annually bas Rosxet M 


Academy)... 
Curator, Muscum-Clerk, ond Founder, . Masor Ro 
Assistant Accountant, . - . + Me. Rom 
Library Clerk, peewee ae ss MEE 
Serjeant-at-Mae, . . 2... 2. +. MRI, 


Bennett, Edward Hallaran, M.D., M.Ch., F.R.C 

F.1RG.S8.1., Professor of Surgery in the Un 

sity of Dublin. 26, Lower Fitzecilliam-s 

Dahlin, 

eresford, Right Hon. and Most Rev. Manu 
D.D., D.C.L, Lord Archbishop of Am 
Primate of all Ireland. The Palace, Armazh 

1876. Jan. 10, *Blake, John A, 2, Sarille-roic, London, 

1879. Jan. 13 Blake, George Dennis, Esy. St. Columba, B 
brack, Cn. Dublin. 

Bourke, Very Rey. (Canon) Ulick J. Aweud 
Claremorrts, 

1873, April 14. ¢Boyd, Michael A., F.R. 

COpper Ceorye |, Kingstown, Co, Duliin, 
1854, April10 | * Brady, Cheyne, Esq. (Abroud.) 
1849, April 9 *Brady, Daniel Fredk., F-R.C.S.1., M.R.C.S.E, 
: La Choza, Rathyur-road, Co, Dublin, 
1858, April 12, {Brook homas, D.L. The Castle, Lough Esk 
Donegal. 

1878. May 13) tBrowne, John, Esq. Drapersfieldd, Cookstara, 
Tyrone. 

Browne, Robert Clayton, M.A. DL Bro 
Mill, Carlow. 





1866. June 11 










1851, June 9! 4B 


1871. Jan. 9 
SL, LK.Q.C.P.L 
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1858. April 11 


1855, May 14 


1846, Aprill3 


1876. Jan. 
1876, Jan. 


1846, Jan. 


1860, Jan. 
1876, Feb. 
1876, Jan. 
1851. Jan. 
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10 


12 


15 


1879, June 9 
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*Davies, Francis Robert, K..J. Havethorn, Comet 

avenue, Blackrock, Co. Dublin, 

*§Davy, Edmund W., M.A., M.D., Prof. of 
Jurisprudence, RC. . 1, Fortsiedd Tern 
Templeogue, Co. Dublin. 

*D'Arey, Matthew P., M.A., D.L. 40, Aferrion-epm 
East, Dublin. 

Day, Robert, Jun., F.S.A. Sidney-place, Cork. 

Deane, Thomas Newenham, KH.A., Fn! 
3, Upper Merrion-street, Dublin, 

*Deasy, Right Hon. Rickard, LL.D., Lond sJustict 

Appeal in Ireland. Carysfort Hous, Black 

Co. Dublin. 

*Dickson, Rev, Benjamin, D.D., F,T.C.D, 3, Aide 

place, Dublin. 
Dillon, William, Esy. 2, Vorth Gyent Gera 
street, Dublin. 

*§Doberck, William, Ph.D.  Obserpatory, Murh 
Collooney. 

*Dobbin, Rev. Orlando T., B.D., LL.D, S¢. Georg 

terrace, Gravesend, London. 





| 


*Doherty, William J.,C.E.  Clonéurk Howse, Dre 
condra, Co. Dublin. 











1876. May 8 
] 1875, April 12 
| 1836. May 25 
1848. June 12 
1848. April10 
1876, April 10 
1863. April13 





1837. April 24 


1874. Feb. 9 
1867. April 8 


1872. April 8. 


1857. dune 8 
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Gillespie, William, Esq. Ravefeld Hows, Kinoe 
Co, Dublin. 
*Gore, J. E, GE, AIC.E, FRAS, FRG 
Beltra, Ballisodare, Co. Sligo. 
*Gough, Right Hon. George S., Viscount, } 
D.L, F.LS., F.G.S. St. Heln's, Bootersturs 
Dublin. 
*Graham, Andrew, Esq. Observatory, Camridy 
*Graham, Rey. William, D.D. | Bown, 
fGrainger, Rev. John (Canon), D.D.  Brongis' 
Co. Antrim. 
tGranard, Right Hon. George Arthur Hastings. 
of, K.P. Castle Forbes, Co. Longford. 
*§Graves, Right Rev. Charles, 1.1, FRS.. | 
Bishop of Limerick, &¢. The Palace, Henru-# 
Limeri 
Gray, William, Esq. 6, Mount- Charles, Belts 
Green, James 8, Q.C. 83, Lower [esis 
Dublin. 
tGreene, John Pall, C.B, CE. F.RGASI. ¢ 
missioner of Valuation. 6, Ely-place, Diilir 
*Griott, Daniel G., M.A. 9, Menrieftaestreet, Dt 














. May 13 
« Nov, 30 


1873. 
1865, 


1870. 


1867. 
1864, 


1876, 


1870, 
1846, 


1874. 


1876. 





Dec, 8 
April 10 


June 13 
Feb, 11 
Nov. 14 
May 8 
May 23 
April 13 


May II 
Feb, 14 


ne, John F., Esq. Leeson-park House, Dubtis 

*gKane, Sir Robert, M.D, LLD., a? 
ERS, ERGSL, ECS, Royal Medalist 
1841, Fortlanis, K liney, Co. Dubin. 

*Kane, Robert Romney, M.A. Dungiven, Ailedo 
road, Dublin, 

Kane, William Francis De Vismes, M.A. 4 
Sloperton Lodge, Kingstown; Drumreaske Ho 
Monaghan. 

*Keane, John P., C.E., Engineer, Public Wo 

Department, Bengal, Calcutta, 

Keane, Marcus, J.P. Beech Park, Envrs 

*Keenan, Sir Patrick J, C.B, K.C.MLG., Resid 
Commissioner, Board of National Exiucati 

Treland, Deville, Glausnevin, Co, Dublin. 

Kelly, James Edward, M.D. 13, Rutlont«po 

East, Dublin. 

*Kelly,’ John, LM. (Dub.). 
Hospital, Caleut 

“Kennedy, James Birch, FP. Cara,by Kdlarwy 

tKidd, Abraham, M.D. Belymenn. 

»+Kildare, Most Hon, Gerald, Marquess of, Curt 












University CA) 





Maynooth. 











1873. Jan. 13 
1364, April LL 


| 1845. Feb, 24 
| 1827, Mar, 16 


1857. Feb. 9 
| 1865, April 10/ 


1882, Feb, 13 
1856. June 9 
1876, April 10 
1881. Feb, 14 


1871. April 10 


_ 


/ *yecruady, Rev. Ch “Chnicioglar M.A. 56, High-sin 
Dublin. 
*McDonnell, Alexander, M.A., C. F., FARG.S.L 
Jokn’s, Island-! dreie) Co. Dublin. 
*Macclonneall, James 3. 
*MacDonnell, John, M. 0: F.BRC.S.L, F.RGS 
32, Upper Fitzwilliam-street, ‘Dublin. 
‘gMcDonnell, Robert, M.D., FRCS, FR | 
Merrion-square, West, Dublin. 
| +Mac Donnell, Lieut.-Col, William Edward 7 
| strong, Vice-Lioutenant of the County Clan. 
' Halt. near Ennis. 
McHenry, Alexander, Esq., Geological Survey 
Treland. 6, Ash/ford-terrace, Ball's Bridge, Dnt 
*{Mac Ivor, Rev. James, D.D., FLR.G.S.1. Moy 
Newtownstewart. 
Macllwaine, Rey, William (Canon), D.D, Ulster 
Belfast. 
| §Mackintosh, Henry William, M.A., Professor 
Zoology in the University of Dublin. Tina 
College, Dublin, 
Macnaghten, Colonel Sir Francis Edmund, Ba 
(Late 8th Hussars), Vice-Lieutenant of the C 
Antrim, Dundarave, Bushmills, Co, Antes 




















S hH., Esq, Zri House, Cai 
connell ; 2, Southampton-st., Strand, London, W. 
O'Hagan, Hon. John, M.A., Judge of the Supre 

Court of Judicature in Ireland, and Judicial Co 
missioner Irish Land Commission. 22, Uy, 
Fitzwilliam: street, Dublin. 
1857. June 8 O’Hagan, Right Hon. Thomas, Baron, K.P. Ww 
lands, Clonsilla, Co. Dublin. 
O'Hanlon, Very Rev. John, P.P. Sane yuount, ( 
Dublin. 
O’Hanlon, Michael, L.K.Q.C.P.1 — Castleum 
Co, Kilkenny. 
1866. Jan. 8 O'Kelly, Joseph, M.A., F.R.G.S.1., Geological Surv 
of Ireland. Eccles-street, Dublin ; 14, Hus 
| | street, Dublin, 
1869, Apr, 12 O’Laverty, Rev. James, P.P, Holywood, near Belfi 
1876, Feb, 14| Olden, Rey. Thomas, BA,  Ballyclough, Mille 
Co. Cork. 
1871. Apr. 10) O'Looney, Brian, F.R.M.S., Professor of Insh Li 
guage, Literature, and Archwology to the Catho 
| University of Ireland, Grrove-villa House, Crusli 
| Co. Dublin. 
1861. June 0) “O'Mahony, Rev, Thaddeus, D.D. Trinity Colin 
U Dublin, 









1869. Apr. 12 
} 1878. Feb, 11 















| 1881. Jan. 10 
1844, June 10 
1876. Jan. 10 
1870. Nov. 30 


1872, Apr. 8 


1845, Jan, 9 


1853, Jan, 10 


1831. May 12 
1846. Fob, 9 


of Chemistry in the U ity of Dul 
62, Morchampton-road, Donnybrook, Co. Lruldis 
Richey, Alexander George, LL.D., QC. 27, Upp 
Pembroke-street, Dublin. 
Rebacteo, John G, LKQ.C.P.L, MECSL 
FRA, The Asylum, Monaghan. 
Robinson, John L.,C.E.,M.R.LAL 48, Clarial 
park, East, Kingstown, Co, Dublin. 
“Roe, Henry, M.A. (Isle of Man.) 

Ross, Rev. William. Chapel Hill House, Rothes, 
Rosse, Rt. Hon. Lawrence, Earl of, D.C.L, D1 
F.RS., F.R.A.S. Birr Castle, Parsonstown. 
Rowle ey Standish G..LL.D., J.P., M.RS.L Syn 


peer 








Kells, Co. Meath. 


\*§Salmon, Rev. George, D.D., D.C, L. (Oxon.), LL] 
(Cantab.), F.R.S., and Royal Medalist, 186: 
Regius Professor of Divinity in the University: 
Dublin. 81, Wellington-road, Dublin. 

*Sanders, Gilbert, Esq. Aldany Grove, Monkstown 
County Dublin. 

*Sayers, Rev. Johnston Bridges, LL.D. Felore, Madr 

i*fSherrard, James Corry, Esq. 7, Oxford-egnan 

! Hyde-park, London. 
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1881, Jan. 10 
1866. Apr. 9 
1876. Nov. 13 


1880, Feb. 9 
1857. June 8 


1851. Jan. 15 
1874, June 8 
1873. April 14 
1839. Jan. 14 


1837. Jan. 9 
1877. April 9 


1857, Aug. 24 


“= 


“t Whittle, Ewing, M.D., M.RGS.E. 1, Parliomey 





Dublin, 
*+ Watts, Robert George, M.D., FLR.S.L., 5, Bulstred 
atreet, Carend ish-square, Lendin W. 
Westropp, W. H. Stacpoole, LR. c 8.1L, F.RGS1L 
&e.  Lisdoonvarna, Co. Clare. 
+ White, Rev. Hill Wilson, LL.D., Wilsov's Hosja’a 
Multifarnham, Co. West meat 
*¢White, John Newsom, Esq. Rocklands, Witerfor 
=#Whitehead, James, M.D., F.R.C.S.E,, MRC, Phy: 
Lon. 87, Mosley-strect, Manchester, 







terrace, Liverpool. 

Wigham, John R., Esq. 35, Cazel-rirect, Dulin 
Wilkinson, Thomas, Esq. “Brniocur y, Co, Weator 
*Williams, Richard Palmer, F.R. 38, Dan 
| street, Dublin, 

* Williams, Thomas, Esq. 38, Derme-street, Pudi 
Williamson, Benjamin, M.A, F.RS., FLTC 
1B, Dartmouth-road, Dublin. 

ight, Edward Perceval, M.A., M.D., F.LS 
F.R.C.S.1., J.P., Professor of Botany and Keep 
of the Herbarium, Dublin Unive: 5. Trim 












! 


College, Dublin, 

















1874. Mar. 16 


1864, Mar. 16 
1880. Mar. 16 
1880. Mar, 16 
1882. Mar. 16 


1878. Mar. 16 
1882, Mar. 16 


1873. Mar. 1 


a 


1878. Mar. 16 


1882. Mar, 16 
1867. Mar. 16 





‘SHuxley, Professor Themes Testy? ILD, F.RS 
London. 
Hyrtl, Professor Karl Joseph. Frenae. 
Loomis, Professor Elias. Fale College, U.S. Amerin 
Marsh, Prof.0.C. Yale Colleye, Conn., U.S. Americs 
Newcomb, Simon. United States Naval aerator 
Washington. 
Pasteur, Louis. Paris. 
Smith, Henry John Stephen, F_R.S., Savilian Pr 







RS. 
in the University of Cambridge Lensfield Cottny 
Cambridge. 
Thomson, Professor Sir William, LLD, D.C.L 
FES. Glasgow. 
irchow, Rudolph. Berlin, 
Wiirtz, Professor Adolf Karl. Rive St. Guillem 
27, Paris. 












(One racunen.) 


Honorary Members. 23 


SECTION OF POLITE LITERATURE & ANTIQUITIES. 
[Limited to 30 Members, of whom one-half at least must be foreigners, ] 
Elected in the Department of Polite Literature. 

Date of Election. 
1869. Mar. 16 


1869. 
1849, 
1869. 
1868. 


1869. 
1848, 
1867. 
1841. 


1854, 
1866. 
1867. 
1867. 


Mar. 16 
Nov. 30 
Mar. 16 
Mar. 16 


Mar. 16 
Nov. 30 
Mar. 16 
Mar. 16 


Mar. 16 
Mar. 16 
Mar. 16 
Mar. 16 


Elected sin 


1882. 
1878. 


1882. 
1882. 
1878, 
1875. 
1880. 
1878, 
1882. 
1878. 
18738. 


1876. 


Mar. 16 
Mor. 16 


Mar. 16 
Mar. 16 


Mar. 16 
Mar. 16 


Mar. 16; 


Mar. 16 
Mar. 16 


Mar. 16 
Mar. 15 
Mar. 16 





Gayangos y Arce, Don Pascual de. London. 
Lassen, Professor Christian. Bonn. 
Lepsius, Professor Karl Richard. Berlin. 
Mommsen, Professor Theodor. Berlin. 
Miiller, Professor Max. Ozford. 


Elected in the Department of Antiquities. 


Benavides, Don Antonio. Madrid. 

Botta, Paul Emile. Paris. 

De Rossi, Commendatore Giovanni Battista. Rome. 

Halliwell-Phillipps, James Orchard, F.R.S., F.SS. A. 
Lond. and Scotland. &c. Hollingbury Copse, 
Brighton. 

Maury, Professor Louis Ferdinand Alfred. Paris. 

Nilsson, Professor Sven. Lund. 

Visconti, Barone Commendatore P. E. Rome. 

Worsaae, Prof. Hans Jakob Asmussen. Copenhagen. 


ce the union of the two classes of Honorary Members 


tn thie Section. 


Ascoli, Professor G. 1. Milan: 

Bradshaw, Henry, M.A., University Librarian, 
Cambridge. 

Bond, Edward Augustus, LL.D., Principal Librarian 
of the British Museum. London. 

Brugech-Pascha, Heinrich. Berlin. 

Curtius, Professor Georg. Leipzig. 

Franks, Augustus Wollaston, M.A., F.RS., FSA. 
103, Victoria-street, London, 8. W. 

Fick, Professor F. C. August. Giittinyen. 

Kern, Professor H. Leyden. 

Maine, Sir Henry James Sumner, LL.D., K.C.8.1., 
Master of Trinity Hall, Cambridge. Cambridge. 

Newton, Charles, U.B., D.C.L, F.S.A.  Britinh 
Museum, London. 

Nigra, His Excellency Cavaliere Constantino, Italian 
Minister to Russia. St. Petershury. 

Stokes, Margarct. Carriy-Breuc, Howth, Co. Dublin. 





SUMMARY. 


ig 
Life Members ee ao ae 152 
Annual Members... ae aie 178 

330 
Honorary Members (58 + 5) ... eee 63 


Total, ... 398 





Select holasmaad 


‘Should any errors or omissions be found in this Liv 
Ist April, 1882, it is requested that notice therea 
Secretary of the Academy. He should also be infor 
Member. 


As this list will be kept standing in type, it can be rea 
to time. 











building around the piles; it was originally 32 feet long, but abet 
6 feet of what was the prow has decayed. Two much smaller Canoe 
were found at the same time, and one still remains tn situ, but re 
accessible without great labour. Flint arrow and spear heads, an 
a sharp bone tool, were in the Canoe when raised. 

The thanks of the Academy were voted to Captain Dunne fo 
the Donation. 

Dr. Macalister exhibited the Mummy of Tes-net-per, daughter o 
Tefnecht, a priestess of Neith, probably of the twenty-tirst dynasty 
and read an account of the Inscriptions. By permission of Lon 
James Butler, the Mummy case was exhibited, and the special thark: 
of the Academy were accorded to his Lordship. 

The Secretary read the list of Donations, and the thanks of the 
Academy were accorded to the respective Donors. 

On the Academy procecding to private business, the Presiden! 
made a statement regarding the action of the Council of the Academy 
in relation to the proposed Charter for the Royal Dublin Society. 

The Rev. The Provost of Trinity College expressed his concur- 
renee in the action of the Council. 
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Mowpax Eventxc, Fenrvary 12, 1883. 
Sm Samvet Fenavson, a.c., 10.p., President, in the Chair. 


Mr. J. F. Knott, v.n.c.s.1., and Mr. T. H. Longfield wore elected 
Members of the Academy. . 

The President made a statement regarding the conference held 
this day, in tho presence of His Excellency the Lord Lieutenant, on 
the subject of the New Science and Art Museum, 

The President, having requested Dr. Frazer to take the Chair, 

| proceeded to read his Paper “On the Inscription at Kenfig, Glamor- 

ganshire.” 
| 4 

The President having token the Chair, the Secretary read for 

| Mr. Thomas Bayley a Paper “On Suggestions on the Development 
of the Cyclic Law of tho Chemical Elements.” 

‘The Secretary read the list of Donations, and the thanks of the 
Academy were accorded to the Donors. 


Moxpar Evuyrvo, Fennvanr 26, 1883, 
Sie Samver Feeoveox, a.c., tr.p., President, in the Chair. 


| Professor William M, Hennossy delivered his first Todd Momo- 
| rial Lecture for the present Seasion “On the Irish Element in other 
Rev. T, Olden read a Paper “On the Geography of Ross Ailithir.”” 
Mr. W. PF. De Vismos Kano read a Report On the Entomology 
of Lough Oughter and the Favour Royal District.’” 
Dr, Macalister read a “Paper ‘On the Morphology of Joints.” 
The Secretary read for Mr, G. H. Kinahan a Paper “On Inscribed 
Stones in Co. Donogal.” 
The Secretary read the list of Donations, and the thanks of the 
Academy were accorded to the respective Donors, 








letter from the Under-Secretary to the Lord Lieutenant, announcit 
that the Lords of the Treasury had agreed to the proposition of tl 
enlarged site in Kildare-street. 

The President also rcad a letter from the Under-Secretary to t! 
Lord Lieutenant, stating that in case the Ashburnham Collection ” 
purchased by the Government, His Excellency will communicate wi 
the Lords Commissioncrs of the Treasury with regard to the depositi: 
of the Irish Manuscripts in a Dublin Library. 

The Ballot for Honorary Members was declared open, and D 
Sigerson and Mr. More were requested to act as Scrutineers. 

The Secretary of Council read the Report for the past year. whi: 
was adopted. 


Report oF THE Councit ror THE Year 1882-83. 


Since the date of the last Report of the Council the followir 
Parts of the Zransactions have been published :— 
Vol. xxviii.— Sevence. 
Part 8. ‘On some hitherto undescribed Compounds of Selenium 
By Charles A. Cameron, w.p., and Edmund W. Davy, w.p. 











cial and other duties, but the Council have taken steps to carry out the 
publication of that important work by forwarding to the Government, 
with the hearty concurrence of Dean Reeves, the name of an eminent 
Trish scholar, Mr. Hennessy, the Academy’s Todd Professor of the 
Celtic Languages, as the proposed Editor of the Annals. 

During the present year about eighty pages of the Book of Bally- 
mote have been photographed, sixty-six additional pages have been 
printed off, and one hundred pages are in a forward state of prepara- 
tion, so that the anticipation of the preceding Report has been fairly 
met. 

The additions to the collections in the Museum, acquired by pur- 
chase within the past year, comprise about two hundred objects. 
chicfly in flint and bronze. 

The Donations, during the same period, consist of a series of pre- 
historic implements from Banda, N. W. Provinces of India ; an ancient 
Irish harp; a unique spinning machine of wood; portion of a massive 
gold-plated unclosed ring, with rude archaic markings; and a canoe, 
found during the drainage operations in Lough Ruadh, in the vicinity 
of Castlebar. 
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A valuable contribution to our Library has been made by the Earl 
of Charlemont, who has liberally presented the collection of papers and 
letters of his predecessor, James Earl of Charlemont, the first Presi- 
dent of this Academy. 

As it was felt by the Council that the site for the proposed 
new National Museum in Kildaro-street, and tho plans drawn in 
necordance therewith, were unsuitable for the purposes for which they 
were intended, the Council forwarded to His Excellency 4 Resolution, 
with a detailed statement of their objections, and they are happy to 
report that the concurrent action of the Council and the other impor- 
tant bodies prevailed with the Irish Government; and representatives 
from the Academy and the other public bodies were accordingly sam- 
moned to the Castle, for the purpose of conferring with His Excel- 
Jency on the subject. The result of this conference was the concession 
by tho Government that an enlarged site should be obtained, and 
competition invited for suitable plans for the proposed new Museum 
under the new conditions of enlarged site. In this respect the Council 
cannot too strongly express their thanks to Karl Spencer for his large- 
minded willingness to consult and give weight to the enlightened 
opinion of the community. 

It having been brought under the notice of the Council that a pro- 
posed New Charter had been prepared for the Royal Dublin Society, 
the Council, after examination of the proposed Charter, adopted the 
following Resolution :— 

“That, in the opinion of this Council, the Draft Supplemental 
Charter of the Royal Dublin Society, which will be laid before the 
Meeting of that Socicty on the 18th inst., will (if confirmed) be highly 
prejudicial to the interests of the Royal Irish Academy; and this 
Council is prepared to offer to the final confirmation of such a Charter 
ite strenuous opposition.” 

In consequence of the Charter’s not having passed at the mecting of 
the Royal Dublin Society, it became unnecessary for the Council to 
take any further action in the matter. 

The following Ordinary Members have been elected since the 16th 
March, 1882:— 


1, R. J. Mahony, p.1. 
2. FL J. O'Farrell, vice. 


3. Rev. H. R. Collum, ras a 








Such a Report as this is not the place in which justice can be de 
to the poctical merits of Mr. D. F. Mac Carthy, which have rece 
ample appreciation in the literary world. Many of his fresh a: 
graceful lyrics live in all our memories; and his translations of t 
Plays of Calderon, in which he attempted the difficult task of repr 
ducing in English the Spanish assonant rhyme, have met with 
highly favourable judgment from such competent authorities as Lon 
fellow and Ticknor. The principal events of Mr. Mac Carthy’s li 
with the titles and dates of his publications, are given in the prefa 
to a yery attractive volume, lately published by his son, contaisir 
most of his original poems. He contributed to our Proceedings. 
1862, a Paper in relation to the MS. of the Memoirs of the Court 
Spain, ascribed to the Marquis de Villars. 

Samuel F. Downing, LL.D., was for many years Professor of Enz 
necring in Trinity College. He was the author of Elements of Practir 
Tydraulics, of which a sccond cdition appeared in 1861, and a thir 
was in preparation at the time of his death. In the Academy 
Transactions will be found a Paper of his ‘‘On the Drainage : 
Haarlem Lake.” 
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‘The Secretary of the Academy proposed, and Dr. Ingram seconded, 
that 
The President, 
Sir Robert Kane, and 


Rev. The Provost of Trinity College 
be re-elected as the Academy’s Representatives on the Board of Visi- 
tors of the National Museum. 

The Resolution was carried. 

Dr, Stokea proposed, and Mr, Leonard seconded, the following 
Resolution :— 

“That Council be requested to inform the Academy what steps, 
if any, have been taken by Council in relation to the proposed New 
Charter for the Royal Dublin Society, and to state its opinion as to 
the probable effect of such Charter on the status and interests of the 
Academy.” 

Dr, Ingram proposed, and Dr. Tarleton seconded, as an Amend- 
ment :— 

‘That it is expedient to postpone any expression of opinion #5 to 
the proposed New Charter of the Royal Dublin Society until the terms 
of that Charter have been made public.” 

The Amendment was carried. 

Tho Scrutincers having reported, the President declared the 
result of tho Ballot for President and Council as follows :— 

Parstouxr, 
Sm Sauver Ferovsoy, ¢.¢., £10. 
Couxcm. 
Committee of Science. 

Rev. Samuel Haughton, u.p., ¥.2.8., $.¥.7.0.D. 

Edmund W. Davy, u.a., «.n. 

J. P. O'Reilly, on. 

Alexander Macalister, x.0,, ¥.2.6, 

John Casey, L1.D., ¥.08. 

F. A. Tarleton, 21.0., ¥.2,-0.0. 

George Sigerson, u.p, 

Charles R. C. Tichborne, rap. 

Sir Robert Kane, rz.p., 7.2.8. 

Rev. J. H. Jellett, n.v. 

Alexander G, More, F.t.8. 

2. F, &. MINUTES, EmenON 1882-83. [26] 
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John Kells Ingram, 11.p., ¥.7.¢.D. 
William Frarer, ¥.2.0.s.1. 
David RB. Pigot, m.a. 
T. N. Deane, z..a. 
William M. Hennessy, Esq. 
The Scrutineers having reported, 
Professor Charcot, of Paris, and 
John Evans, D.0.u., Treasurer, Royal Socie 
were elected Honorary Members of the Academy. 
The Ballot for Officers was declared open, an 
Dr. Tarleton were requested to act as Scrutineers 
The Secretary read the list of Donations, and 
Academy were accorded to the respective Donors. 
The President, under his hand and seal, appoix 
Vice-Presidents for 1888-84 :— 
Rev. Samuel Haughton, u.p. 
John Casey, LL.D. 
Very Rev. William Reeves, p.p. 
David R. Pigot, wa. 
The Scrutincers reported the election of the foll: 
Treasvrer.—Rev. M. H. Close, .a. 


Royal Srish Academy. 


GENERAL ABSTRACT OF THE ACCOUNTS, 


ynow 


Ist April, 1881, to 31st March, 1882. 
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The Treasurer has also exhibited to us Certifientes in respect of the 
invested Capital, showing that the amounts of Stock standing in the name of 
the Academy on the same day were £2653 9s. 9d., New Three per cents: 
£2936 82. 10d., Console; and £55 18s. 7d., Bank of Ireland Stock. 


: WILLIAM FRAZER, ; 
(Signed), JOHN CASEY, } eater. 


21st April, 1883. 


TODD MEMORIAL FUND. 

This Fund consists of two sums, both invested in New Three per Cents., vir 
£1209 18s. 4d. standing in the name of the Accountant-General of the Court « 
Chancery, and £142 2s. 4d. (composed of a conditional subscription and accrue 
income added thereto) standing in the joint names of Mr. J. T. Gilbert and Rev 
M. H. Close. 
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